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The enclosed material is forwarded for your utilization in carrying out
the objectives of the IMBIMS effort.

1. IMBIMS Measurements to be accommodated.
g g% 2. "Apollo Applications Test Requirements," NHB 8080.3, dated 13 October 1967.

3. Organization and Designation of Medical Experiments and Personnel for
Medical Experiments Program Beyond Apollo.

4. 1ist of Experiments (3) in Definition.

The NASA measurements list (item one) indicates three categories of measure-
ments, those which are required, those which are not required, end those
for which provision is to be made to accommodate the specific requirement
should it arise., During the course of the two month Phase B extension, you
mey wish to suggest that this list be further altered. If this is the case,
your recommendations should be included in either your mid=term or {inal
report. You will note that the list 1s divided into the eight areas of
body function to which has been added a ninth area, ""Clinical Laboratory
Evaluation.” This addition was made only for purposes of clarity and does
not imply that there are now nine areas of body function to which the IMBIMS
should address itself. The specific body function area(s) to which each
leboratory determingtion pertains is indicated in the middlie column of
Category IX.

Should there be any question concerning any of this material, please contact
- me without delsy.

s

L
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/
"/ hul < —
Seo Pe Vinoprad; :4.D., Diraectoer
Medical Science and Tetiuoiogy
Space Medilcine, Manned Space Fligat
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INTRODUCTION

Measurement spacification sheets were generated as work sheets to consolidate the
the requirements applicable to each selected measurement, As the list of recommended
measurement was modified, and as the measurement techniques were developed,

the sheets were continuously modified,

The specification requirements were utilized in developing the system and subsystem
concepts, and for identifying the environmental and support requirements for each of the
measurements, These measurement specification sheets supplement the system schematic,

design constraints, and tradeoff considerations used in designing the IMBLMS hardware.

The specification sheets are grouped in three sections of this appendix:
Section 1 - Physiological Measurements
“Section 2 - Behavior Measurements

Section 3 - Laboratory Analysis

These work sheets are essentially hardware-oriented and feature equipment block
diagrams showing the hardware chain up to the interface with the Data Acquisition and Dis-
tribution Subsystem., Although a considerable number cf equipments are common to many

physiological and behavioral measurements, an individual sheet was developed for each

measurement because the equipment groupings are essentially unique for each measurement.

For the laboratory analyses, each sheet was developed for groups of measurements
because so many are performed not only with common equipments, but also with identical

hardware chains.
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INCLUDE DELETE

I. NEUROLOGICAL

Clinical Evaluation (to include reflexes Linear Acceleration Threshold
and sensory and motor pathways)

Agravic Perception of Personal and Extra- Oculogravic Illusion
Personal Space (Minimum restraint device)

et

Ocular Counter-Rolling

To be done
Visual Task with Head Rotation with litter-chair

é Oculogyral Illusion

Electronystagmogram

Angular Acceleration Threshold

EEG

% II. CARDIOVASCUILAR
Clinical Evaluation Occlusive Cuffs

ECG (Frank Lead System)

Phonocardiogram
i %% Cardiac Qutput - (By impedance if technique
1 verified; by indicator-dilution
if necessary)
Arterial Blood Pressure

Venous Pressure - Peripheral

Blood Volume and Fluid Compartments -
See Hematology and Metabolism

Regional Blood Flow - Limb (or Digit) 1
(Distribution of Blood Volume)

Venous Compliance (Limb Plethysmography)

Arteriolar Reactivity




INCLUDE DELETE
Arterial Pulse Contour
In-Flight Exercise
LBNP
Elastic Leotards

PROVIDE FOR INSTALIATION IF REQUIRED:

Ballistocardiogram
Carotid Body Stimulation
Thoracic Blood Flow

Venous Pressure - Central
(By Catheter if Necessary)

III. RESPIRATORY
Clinical Evaluation gi
Respiratory Rate i%
Lung Volumes Including Residual Volume i?
&

(For total lung capacity, and mixing
efficiency)

Pressure, Flow, and Volume (Simultaneously)
(Airway Resistance)

Compliance - Lung or Total
(Lung if can)

L4

«

ar



IV.

g
a
g
g
|
d
g
i

INCLUDE

Distribution of Blood Flow and Gas in Lungs

Includes: Capillary Blood 02, COZ’ and pH

Breath by Breath O_ Consumption
and CO2 Production

02 Consumption ~ With Measured
Exercise

Alveolar to Arterial Gradient
Breathing Air and 100% Oxygen

Diffusion Capacit{ (if suitable technique)
(Look into O 8 method - Dr. Richard W.
Hyde, U. of %ennsylvania, Dept. of
Physiology)

METABOLISM AND NUTRITION

Clinical Evaluation

Energy Metabolism (Continuous O_ and CO
Analysis with Breath by Breaéh Sensi%ivity)
with Various Levels of Activity

Oral Temperature

Skin Temperature

Caloric Intake

Body Mass In-Flight (Thornton Technique - GFE)

[Lean Body Mass Pre- and Post-Flight 1-
(Not a Part of IMBIMS)

Muscle Size and Strength

Balance Studies
~ Fluid, including Sweat

~ Nitrogen (See Area IX)
- Mineral (See Area IX)

- Electrolyte (See Area IX)

Lean Body Mass In-flight
(Unless Suitable Technique
Known)

GI Cytology

Fat Tolerance

BSP Test
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INCLUDE DELETE
Provide for: Accurate Urine Volume Measurement
Accurate Wet Weight of Feces
Return of Total Dry Stool
Accurate Fluid Intake Measurement

Return of all Food Packages Marked
by Date, Time and Individual

Sweat Measurement and Sample Return

Total Body Water (Breatholator or Deuterium)
+ Clinical Laboratory Evaluations - See List Under Area IX

PROVIDE FOR INSTALLATION IF REQUIRED:

EMG Thermal Comfort Zone
Bone Densitometry =- Isotope Technique

Gastric Pressure and pH (Endoradiosonde)

Plasma Volume On-Board

Mineral Metabolism by Isotopic Techniques

V. ENDOCRINOLOGY

Clinical Evaluation Hypothalamic Activity

+ Clinical Laboratory Evaluations -~ See List Germ Cell Examination

Testicular Biopsy




INCLUDE DELETE

VIi. HEMATOLOGY
. Clinical Evaluation Bone Marrow Biopsy
Rumple Leede

Blood Volume and Fluid Compartment
Plasma Volume = RHISA
RBC Mass - DFP2 or Crol
Total Body Water

RBC Survival - DFP32
Clinical Laboratory Evaluations - See List

VII. MICROBIOLOGY AND IMMUNOLOGY

Clinical Evaluation

Body Microflora (Bacterial, Viral, and
Fungal)

Environmental Culturing (Bacterial, Viral,
and Fungal)

Clinical Laboratory Evaluations - See List

VIII. BEHAVIORAL EFFECTS

Clinical Evaluation Learning Testing
Sensory Test Battery (See Also Neurology)

Perceptual Evaluation (If validity of Tests
Established)

Higher Thought Processes

Memory = Short and Long Term

v

Vigilance (By measurement of operational tasks)




INCLUBE DELETE

Learned Activity (Tracking and Reaction Time)

Recording of Crew Intercommunication with
Automatic Erase in 15 Minutes if not Sampled.

Time and Motion Study

IX. CLINICAL LABORATORY EVALUATIONS Reference Area
Creatine and Creatinine - Urinary v Lactic Acid - Blood IV
Urinary and Fecal: N, Ca, P, Na, v Amylase - Serum IV
K, Cl, and Mg
Mucoproteins - Urinary (Pi)%# v Manganese - Urinary I&
Pyrophosphates =~ Urinary (Pi)** v NPN -~ IV
Hydroxyprolines - Urinary iv Zinc - Urinary IV

(probably Pi)**

&

Total Amino Acids - Urinary (Pi)¥* v PBI - V
Urinary: Osmolality, Color, Sp Gr, v Butinol Extractable ?
PH, Glucose, Protein, Bile, Blood, Iodine (BEI) -~ V L

and Microscopic (i.e., Routine Urin-
alysis - Inflight)

Plasma Volume (probably P&P)* v & VI Platelet Count - VI

Electrolytes - Serum iv WBC Phagocytic E
Activity - VI

Total Protein - Plasma iv PTC (Plasma g
Thromboplastic %

Protein Electrophoresis - Plasma v Component) = VI

Glucose - Blood (Inflight) v AHG (Antihemophilic

Globulin) - VI
Ca and PO, - Serum (probably Pi) iv

Bilirubin - Serum

*p&p = pre & post-flight
*%Pi - Post-flight evaluation of inflight samples

I

]



INCLUDE
Cholesterol - Serum (probably Pi)
BUN (probably Pi)
Uric Acid - Blood (Pi)

Alkaline Phosphatase - Serum
(probably Pi)

pPH, POy, and pCO, - Blood
Bicarbonate - Blood

CPK (Creatine Phosphokinase - Serum

(Pi)

ILDH and LDH Isocenzymes = Serum
(On-board if have electrophoresis)

SGOT - Serum

SGPT - Serum

Aldosterone = Urine (Pi)

ADH - Urinary and Serum (Pi)

ACTH - Blood (Pi)

Serum Free Thyroxin (T, - Serum)
(If in-flight, will require thin
layer chromatography)

TBPA (Probably Pi)

17-hydroxycorticosteroids - Urine and
blood (Pi)

17-ketosteroids - Urine (Pi)
VMA - Urine (Probably Pi)
Metanephrines -~ Urine (Pi)
Catechols - Urine (Pi)

Histamine - Blood and Urine (Pi)

Reference Area DELETE

v

v

III & IV

III & IV

v

v

Iv

Iv

IV & V

IT &V

I1 &V

IT &V




INCLUDE Reference Area

5 Hydroxy indolacetic acid - Urinary v
(Probably Pi)

Blood Cell Morphology (RBC, WBC, and VI
Diff - Smear will suffice for platelets)
Reticulocyte Count Vi
Hematocrit Vi
Hemoglobin VI
RBC Fragility (Osmotic) VI
RBC Mass and Survival Vi
Bleeding Time VI
Clotting Time VI
Prothrombin Consumption Vi
Clot Retraction V1
Lymphocyte Karotyping (probably Pi) VI
WBC Mobilization (Rebuck Technique) VI
Immunoglobulins and Fibrinogen VI & VII
Transferins
Hemoglobin
Me themoglobin on board if have
electrophoresis
RBC Enzyme Studies (Pi) (ref. Governing Vi
Protocol M110)
Complement Titration VI
Antibody Titration VII

PROVIDE FOR INCLUSION IF REQUIRED:

Sulfate - Urinary iv
TSH (Pi) v
Growth Hormone (Pi) v
Thyroid Bound Globulin (TB) (P1) v

E
E

g
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INCLUDE REFERENCE AREA DELETE

PROVIDE FOR INCLUSION IF REQUIRED (Cont'd):

Parathyroid Hormone (Radio-

g immune Technique =- Serum) (Pi) v
; Parathyroid Hormone = Urinary v

> (Nelson Technique -(Pi)
g Calcitonin = Serum (Pi) v
Insulin Assay (Pi) v
Glucagon Assay (Pi) v
% Serotonin (5 HIAA) - Blood (Pi) v
Platelet Adhesiveness Vi
% Fibrinolytic Activity VI
Blood Rheology VI
% Blood Lipids VI

]
g
1
]
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PHYSIOILOGICAL MEASUREMENTS
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1.1 Neurological Measurements
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MEASUREMENT §PECIFICATION NO,

I, Measurement Namos Agravie Perception

e

Purpese:  Study Non-Visual Spatial Orie

tation
3. Becommended Technique: Rod and Sphere (R&S) Device

1, Measurement Function Flow Diagram:

Stimutus | Sensor ! Sigral Cond | Info Process : Control !
. ( ! I i
i ! \ 1 X
: [ | !
| ! i ! !
| ' 1 ! !
i 1 3 i t
Major | Rod i | Res ' | ovserver ; : '
Equip and i, | Response | Keyvboard i X ,4'
Sphere | Measurement f Entry i { -
Device | Device } | \ I
! 1 | ' |
i t | | |
| ' 1 i ]
| | 1 ! |
1 f t
I ; | | !
! ] | ) i
} ! | i \
i ! i i }
Support Bracket | 1 f \ )
Equip for Mounting i { } | ,
on Rotating | ! i ! i
Litter Chair , ! t ! |
{ 1
| X X i :
{ | f I )
} | ) ! )
| ¢ ! | i
i 1 i | 1
i | ! !
I | ! , !
| | ! . '
Signals | . : . t
I 1 t ! !
) ' \ \ !
i b | 1 i
1 [ 1 ' i
| 1 i ' 1
Notes:
5. Input Sigual Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other ?): -
Voltage- NA Waveform NA
Frequency- NA
Critical Info In Signal~ NA
6, Stirmuli and Calibration Requirements: None
7. On-Board Output Characteristics:
Display- Playback Required- No
Voltage- Comparison Required (with whatj- No
Accuracy- None Processing or Computations - No
Resolution~ Telemetry No
Repeatability- Storage- Yes
8. Ground Output Characteristics:
Real Time- No Delayed (Including Physical Return)- Yes
Near Real Time~ No Readout Format- Alphanumeric

9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: TBD

10, Support Requirements:
GFE- Litter Chair Thermal- No
Electrical- ves Other {Specify)- No
Pneumatic- No

11. Environmental Data Requirements: Check for Normal Ambient
. va pC02 pH2O PN, pTrace Temp gt Other

12. Estimated Time to Perform Measurement: 10 Min
13. Estimated Time to Set Up and Secure Measurement: 14 Min

14. Estimated Measurement Frequeney: 1/Man/10 Davs

Signal
Utilization

Store Latitude
and Longitude
of Apparent
Vertical




Major

Equip

Support  Restraint i Film
Equip Device f Casettes

i

!

|

|

t

|

i

1

i

i -
Signals i

I

1

i

'

¥

®

9.

10.

11,

12,
13.
14,

ENENT SPECIFICATION

Measurement Name: Ocular Counter ~ folling

Purpese: Study Effects of Zero-G an Otoliths

Recommended Technique: Litter Chair and Cinematography of Natural Landmarks of
Measurement Function Flow Diagram:
Sensor

Stimulus Signal Cond

Litter

Info Process

Iris,

Signal

Control Utilization

Store and

Camera !

Chair

o
¥l Return
: Film
|
!

Display

|
)
|
i
i
i
|
i
i
!
|
I
|
t
|
|
!
l

Angle of
Tilt

Notes: While the concept of "TILT" per se is inappropriate for the 0G Environment; this measure is included on the basis of

demonstrating the presence or absence of a counter-rolling response to phy:

Toput Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Oth
Voltage~ NA Waveform NA
Frequency- NA
Critical Info In Signal- Photo Content Displaying Rotation of the Eye

Stimuli and Calibration Requirements: Constancy of a Normal Referent

On-Board Output Characteristics:

sical displacement of the crew member,

er ?):

Display- Playback Required-

Voltage~ Comparison Requived (with what)-
Accuracy- NA Processing or Computations - NA
Resolution- Telemetry

Repeatability- Storage-

Ground Output Characteristics:
Real Time- } NA
Near Real Time~f

Delayed (Including Physical Return)~ ves
Readout Format- NA

Identify Advanced Evaluation Techniques which May Impose Change in Processing:

Support Requirements:
GFE- Litter Chair
Electrical~ Yes
Prneumatic~ No

Thermal- No
Other (Specify)- Photo?

Environmental Data Requiremants: Check of Normal Ambience

PO, pcoO,

pHQO pNo pTrace Temp g Other

Estimated Time to Perform Measurement: 5 Min

Estimated Time to Set Up and Secure Measurement: 25 Min

Estimated Measurement Frequency: 1

/Man/10 Days

L




MENT SPRCIFICATION NGO, 1,

Measurement Name: (.

Purpese:  Measare of Vestibuinr

Recommended Technique: Otolith Test Goggle with Suhiective Response

4. Measuremen! Function Flow Diagram:
Signal
Stimulus i Sensor ! Signal Cond ! Info Process ' Control ! Utilization
i i & ! ]
i
' ' i : I
1 ! | |
¢ I ! !
| ' t ! !
1 i | ! i
j ; | : X
Major Rotating i Otolith : i ¥ t
: ; = i . ! P 1} Numerical
Fae Lln?r : G ﬂ ‘ ' 5 ot
Chair I | Goggle 0 ! | , RPM and Time
4 ! ! ! |
i REM . | ‘ Comlrol : 2} Keyhoard
{ Sensor X : ; of Litter ' Entry of Speed
1 X \ Chair Speed ! and Time at
i i ! . ! Which Dlusion
| ' : i I Begirs
|
| } |
| | : ) ! 3) Record
X | \ | ! Analog History
Support  Subj, Protect. i 1 : ) : of RLC Speed
Equip i i ] i .
Restraint | I ! . 1 4 Record
Device ; i 1 ‘ | Subjects Report
i | ! X | of Geulogyral
Electrical i ! i | t  Ilusion -
Power Support | ! : ) I ~Time of Onset
i ! h | ! ~Duration
H ' ) 1 I -Amplitude
* | ; ) i | -Direction
| | i . '
! [ : ! !
Signals i RLC Speed | X , !
I 0-5V I ) . !
! 0-10Hz i | | 1
t ' i | I
1 ] i N t
¥ 1 1 1 1
Notes:
5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Legbook, Other ?): .
Voltage- NA Waveform NA
Frequency- NA
Critical Info In Signal~ RPM and Time
6.  Stimuli and Calibration Requiraments: See fom 4
7. On-Board Output Characteristics: See Item 4
Display~ Playback Required- No
Voltage- Comparison Required {with what)- No
Accuracy- TBD (GFE) Processing or Computatinns ~ No
Resolution- } TBD Telemetry No
Repeatability~ Storage- Yes
8. Ground Output Characteristics:
Real Time- No Delayed (Including Physical Return)- X
Near Real Time- No Readout Format- Alphanumeric and Mag Tape
- 9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: None
10. Support Requirements:
GFE- Thermal- No
Electrical- Yes Other (Specify}~ No
Pneumatie- No
11, Environmental Data Requirements: Check for Normal Ambient
PO pCo,, pH,O PN, plrace Temp ___ "g” (ther
12, FEstimated Time to Perform Measurement: 3 Min
13, Estimated Time to Set Up and Secure Measurement: 20 Min
14, Estimated Measurement Trequency: 1 Man/10 Davs 7




RUREMENT SPECIFICAT

t. Measurement Name: Visual Task with Head Rotation N
2. Purpose: Measure of Vestibular Function &
3. Recommended Technique: Performance of Prescribed Task with Rotation e
4. Measurement Function Flow Diagram:
Signal
Stimulus i Sensor | Signal Cond | Info Process : Control ! Utilization
I i i i
i i t : !
Programmed : . ’ Reaction ; ! 1} Numerical
Head Rotation l ; ' Time, i { Display of
i , f ‘ Accuracy, i | Chair Speed
Major Retating b Task ; L Ete. i Program |
‘E :u Litter . | Elements i t ! Contral « 2} Display of
e Chair |-t Dials, ! ! ! | Performance
! Meters, ! ! I {Control ;
Programmed I | switches, Ete. ; i i of Chair | 3) Camera
Functional f ‘ i : Speed ' Record
Task i | Chair Speed | ! ) 1 |
Responses I | Sensor ! ; | |
A ! ! ! ! !
H L : x X
i ! } I |
t i i ! '
) | [ ! |
Support Minimum 1 Cabling, | t | .
Equip Restraint y  Junction Boxes, ! i | '
Device i Subject i 1 1 |
i Protection | i | i
Electrical | ! ! | |
Power Support ) : : | !
i
| | ) ! |
{ 1 ' 1 |
| 1 ! ! |
! I ! 1 ;
i 1 i v
| X o X f
Signals I RLC: i : ! |
T | . | !
! 0-10 Hz t | , i
! 1 | I !
1 f 1 N ] e
1 I ¥ 0 + P
Notes: -
Yes
S. Ioput Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other?):
Voltage~ NA Waveform NA
Frequency- NA
Critical Info In Signal- Parameters of Performance and Speed of Rotation.
8. Stimuli and Calibration Requirements: See Item 4 "
) o
7. On-Board Output Characteristics: See ltem 4 (Discrete Outputs for Time and Error Rate) %
Display~ Playback Required- No
Voltage- Comparigon Required (with what)- No
Accuracy- } TBD (GFE) Processing or Computationg - No
Resolution- Telemetry No
Repeatability- Storage~ Yes !
8. Ground Cutput Characteristics:
Real Time- No Delayed (Including Physical Return)- Yes
Near Real Time- No Readout Format- Cinematography
9. [Identify Advanced Evaluation Techniques which May Impose Change in Processing:
Performance Parameters Depend on Software. -
10, Support Requirements:
GFE~- Thermal- No
Electrical- Yes ) Other (Specify)- Restraint
Pneumatic- No
11. Environmental Data Requirements: Check of Normal Ambient.
PO pC02 pH,_)O pN2 pTrace Temp rgh Other
12, Estimated Time to Perform ifeasurement: 10 Min
13, Estimated Time to Set Up and Secure Measurement: 20 Min
14. Estimated Measurement Frequency: 1/Man/10 Days




) AEASUREMENT SPECIFICATL

1. Measurement Name: FEleetron

2. Purpose: Study of Vestibuiar Function

3. Recommended Technique: Bio-Potential Measurement

- 4. \easurement Function Flow Diagram:
Signal
Stimulus } Sensor ! Signal Cond ! Info Process ! Contral ! Utilization
i ' t ! |
i ! { ! i
i | ! : !
' 1 '
; i ' [ i
| i | (See Note) ! i
B t ! i '
Major Rotating : ' . .
. ! io-Potenti i t , 1Y CRT, Display
Equip Litter E\ho T»ent\al e E%e«ford . " of Waveform
Chair ! X Amplifier ' Nystagmus \ |
[
4 U2 sig ! ! i 2) Readout or
"y Gna i | ) # R PM of RLC
; i . : i
| i i ! l ! 2) Store Waveform
. t T i i
| i i : 1 4) Telemeter
| | : | ! Time Tags
I
! ! i i '
| [ I | ;
Support Power Line { ! | | '
Equip | Junction Box ¢ ] ; )
| Subj. Protect. ! ¢ I !
; Cabling : ! | l
! t
t | . 1 \
i [ 1 | |
1 i ] 1 i
1 ' 1
* ! l
1 } 1 f |
! i ! |
| ! { . !
| | ' ; '
Signals | EOG i EOG X i !
{ 1mVp-p i 0.5V . | !
i ' 0.2-50Hz ! t !
| t 1 Ace % 5% of Measured Range t !
1 ! 1 Signal i ' 1
' 1 1 1 '
: % Notes: Data taken in regard to duration, amplitude of response,
: 5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other?): -
i Voltage~ 1 mv p-p Waveform
| Frequency- 0,2 - 50 Hz
: Critical Info In Signal- Rate at Nystagmus Duration
6. Stimuli and Calibration Requirements: See Item 4
i 7. On-Board Output Characteristics:
5 Display- Playback Required- No
; Voltage- See Htem 4 Compsarison Required (with what}- No
» - Accuracy- Processing or Computations - Yes
Resolution~ TBD Telemetry Yes
, . Repeatability- TBD Storage~ Yes
( 8. Ground Output Characteristics:
E Resl Time- No Delayed (Including Physical Return)- Yes
g Near Real Time~ No Readout Format- Mag Tape, Analog
]
i 9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: None
? . 10, Support Requirements:
§ GFE~ Litter Chair Thermal- No
1 Electrical- Yes Uther (Specify)- Mechanical; Crew Restraint
% Pneumatic- No
:
; » 11, Environmental Data Requirements: Check for Normal Ambient
; pC, pCO2 pH,O PN, pTrace Temp g Other
§ 22— _— 2 T —— — e —
12, Estimated Time to Perform Measurcment: 5 Min
13. Estimated Time to Set Up and Secure Measurement: 15 Min 9

14, Estimated Measurement Frequency: 1. Man/10 Days




i, Measurement Name: JAngular Ac
2. Purpese: Measure of Vestibilar Punction
3. Recommended Technique: Rotating Litter Chair
4. Measurement Function Flow Diagram:
Signal
Stimulus | Sensor f Signal Cond ! Info Process ‘ Control | Utilization
! ' i : . i
1 ! § f 4
! i ! . i
| f . t 1) Speed at
) | X ! g Which Motion
i 1 i ! ! is Noticed
" ! ! i
Major Rotating H ¢
Equip Litter | reM ! . || Control of ! Keyboard
Chair . Sensor : | . Chair Speed | Entry
' ! i I I '
+ + T : i 2) Analog
T T N T B History of
; | | i | Rotation
i i ] ] { Recorded.
1 I i ! |
i 1 1 i ; 3) Display
| ! | i |RLC Speed
! ! ! i )
| ! t l t
Support  Restraint | ' l | I
Equip System ; i ; | !
| ! t ! I
Power Junction Box i : | |
. { |
. f | ' I I
Subject i X | i
Protection I : . i !
i 1 ] 1 :
} | [ i |
t
! | | ! \
' ¥
1 '
N I 1 Ty 1
Signals 1 0-5V- i , | !
| 0-10Hz i 1 f !
! ! ' [ !
! 1 i ! !
] i ] ¢ i
1 i I d 1
Notes:
5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other ?):
Voltage- Waveform NA
NA
Frequency-
Critical Info'In Signal- Motion Noticed
8. Stimuli and Calibration Requirements: See Item 4
7. On-Board Output Characteristics: See tem 4
Digplay~ Playback Required- No
Voltage- See ltem 4 Comparison Required (with whaty- No
Accuracy- TBD (GFE) Processing or Computations - No
Resolution- TBD Telemetry -No
Repeatability- Storage- Yes
8. Ground Qutput Characteristics:
Real Time- No Delayed (Including Physical Return)- Yes
Near Real Time- No Readout Format- Mag Tape, Log
9. TIdentify Advanced Evaluation Techniques which May Impose Change in Processing: None
10. Support Requirements:
GFE- Litter Chair Thermal- No
Electrical- ves Other (Specify)- No
Pneumatic- No
11, Environmental Data Requirements: Check of Normal Ambient
PO, pCO2 pH20 pN2 pTrace Temp tg? Other
12. Estimated Time to Perform Measurement: 5 Mia
13, Estimated Time to Set Up and Secure Measurement: 26 in
14, Estimated Measurement Frequency: 1/Man/10 Dayvs
10
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MEASUREMENT SPECIFICATION HO,

L. Measurement Name: EEQ

2. Purpese: Study Cerebral Ac

4. Recommended Technique: Bio-Potemial Measurement

4, Measurement Function Flow Diagram:

Signal
. Stimulus | Sensor ! Signal Cond ! Info Process : Control | Utilization
| ! i |
' ! ! ! !
i ! !
! I : ! !
| } ; 1 t
1 ! i I {
Major ¢ | EEG i | Bio-potentiar |, | Seectral : ! CRT Display
Equip i | Flectrodes 1 & Amplifier ! .}-\nalys‘xs ' | of Waveform
; . , if Desired . |
| 2 Signal | 1Reqd ; | I 2) Store
|1 Sig Gnd | | . } Waveform
i
: : : t : 3) Telemeter
| 1 1 | | Power Density
t i } | Spectrum of
! ¢ { i ; Signal
i ! ] i i
i I | ] |
! ' i ! |
Support | Skin Prep. Kit ! i { 1
Equip ,  Junction Box t ; i )
] Subj. Protect. ! ( i t
; Cabling ! ' | |
| ! f | '
;
i : : | |
| ! ' ! |
| I ] i |
. 1 | [ 1 |
t 1 !
i i X ! :
| | X |
Signals i 100V p-p { 0-5V \ | !
I | 0.2-100Hz . !
) | Acce £ 5% of Measured Range | !
t | 1 Signal L | !
I 1 t s i
1 i 1 ' i
Nates: Variable up to several hours
5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other 2): -
Voltage- See Item 4 Waveform
Frequency~- See Item 4
Critical Info In Signal~ Power Density Spectrum
6. Stimuli and Calibration Requirements: Verify Signal Integrity
7. On-Board Output Characteristics:
Display- Playback Required- No
Voltage- } See Item 4 Comparison Required (with what)- No
Accuracy-~ Processing or Computatis>ns - Yes
R Resolution- } TBD Telemetry - Yes
Repeatability- Storage- Yes
8, Ground Qutput Characteristics:
Real Time~ No Delayed (Including Physical Return)- Yes

Near Real Time- No Readout Format- Analog

9. Identify Advanced Evaluation Techniques which May Impose Change in Processing:
Spectral Analysis of High Frequency Components,
10. Support Requirements:
GFE- No Thermal- No
Electrical- yes Other (Specify)- Restraint
Pneumatic- No

il. Environmental Data Requirements: Check for Normal Ambient

pO, pCoO,, pH O N, pTrace Temp vyt Other
2, Estimated Time to Perform \leasurement: Sce Note
13, Estimated Time to Set Up and Secure Measurement: 20 Min

14, Estimated Measurement Frequency: 1/Man/10 Days 11/12




E 1.2 Cardiovascular Measurements
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ENT SPECIFICATION NC. 1

* MEASUR

i, easurement Name: VCG/ECG

- 2. Purpose: Measure Vector Electrical Activity of the Heart
3. Recommended Technique:

1. Measurement Function Flow Dizgram:

Signal
Stimulus { Sensor : Signal Cond | Info Process : Control ! Utilization
B i !
t
, ! ! I Caleulate | Calibrate ' 1) CRT Display
. i ! Heart Rate | (Manual or I of Waveforms
: X i : 1 Auto) f
: | | ) ! i 2) Meter or
i Major i i Bio | 1 { Numeric Display
; iiquip | Potential  ledogen i { of Heart Rate
f i Amplifiers i ' ;
v ! ! | ' 3) Storage
. | I | i 1
: 4 Reqd : 3 Reqd { : : 4) Telemetry
)
\ ! ) ' [
L I i ! 1
‘, [ J ! ! 1
‘ } '
p { i \
; i ! ¥ { {
t ! | i ;
| b, | | I
Support ] i Junction Box | ) .
Equip | | Subject | \ .
! | Protection | ) 1
| 1 Cabling 1 ) 1
| '
[ X X | :
i i ' | \
1 | ) ! \
1 } 1 § |
. ; i ' ! !
! | , ! |
] , t ; t
Signals { g.1mV p-p . 0-5 V ! ; '
i | 0.1-100Hz | h !
I ' Acc. +5%of | !
. [} t Measured i ] !
1 t Range t f !
! ! 2 Signals L ' '
Notes: 2. Tag with mission time and measurement interval R

b. Time reflects ergometer utilization

5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other?):

Voltage- See Item 4 Waveform VAN —/\

Frequency- See Item 4 . ’ P
Critical Info In Signal- Waveshapes

o
@G

8. Stimuli and Calibration Requirements: TBD

7. On-Board Output Characteristics:
Display~ Playback Required- Yes
Voltage- } See ltem 4 Comparison Required (with what)- TBD
Accuracy-~ Processing or Computationg - Yes

Resolution- TBD Telemetry - Yes
Repeatabmty—} Storage- Yes

8. Ground Output Characteristics: N
Real Time~ For Safety Monitor Only Delayed (Including Physical Return)- Yes
Near Real Time- No Readout Format- Analog

- 9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: TBD
10. Support Requirements:
= GFE~ No Thermal- No

Electrical- Yes Other (Specify)-

Preumatic- No

11, Environmental Data Requirements:
pO_ Yes pC02 Yes pH,O0Yes PN, Yes pTrace Yes Temp Yes '"g" No_ Other

12, Estimated Time to Perform Measurement: 40 Min (See Note b}
13. Estimated Time to Set Up and Secure Measuremeat: 20 Min

14, Eatimated Measurement Frequency: 1/Man/3 Days 15




MEASUREMENT &

PECIFICATION NO,

1. Measurement Name: Phonocardiogram
2. Purpose: Study of Heart Sounds
3. Recommended Techniquer Mierophone Sound Detection
4, Measurement Function Flow Diagram:
Stimulus ! Sensor ! Signal Cond ! Info Process : Control
t ! i
| i | !
t
! !
! | , !
| { ' !
! I IBio i '
Major I Potential | 1
) ]
Equip | | Amp i ,
| ! | |
1 i { 1
1 | ) '
| ! ' !
I ! t '
| ' 1 !
i t )
| . ‘ |
! | ) i
1 ! | [
I ! [ i
Support i { Junction Box ' t
Equip \ ! Subject | i
i { Protection | |
[ Cabling '
i | \ t
i . !
i i
| f 1 I
i I 1 i
i i [ i
1 | 1 |
1 I
t : 0-5V | !
I i Acc. 5% of | ! ;
Signals i 2 mV p-p t Measured : |
] 0-100 Hz | Range ) !
! t 1 Signal i S
i i 1 i
1 ' 1 '
¥ i t b
Notes:
5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other ?):
Voltage- }See Jtem 4 Waveform
Frequency-
Critical Info In Signal- Heart Sound (Valve Activity)
8. Stimulf and Calibration Requirements: TBD
T. On~Beard Output Characteristics:
Display- Playback Required- No
Voltage- See Item 4 Comparison Required (with what)~ No
Accuracy~ Processing or Computations ~ No
Resolution- Telemetry - Yes
Repeatability- } Storage- Yes
8, Ground Output Characteristics:
Real Time- No Delayed (Including Physical Return)- Yes
Near Real Time- No Readout Format~ Analog
9. [Identify Advanced Evaluation Techniq which May Imp Change in Processing: Selection of Bandwidths,
Derivatives of Waveform
10. Support Requirements:
GFE- No Thermal- No
Electrical- Yes Other (Specify)-
Pneumatic- No
11, Environmental Data Requirements:
PO, pCO2 szO pN2 pTrace Temp gt Other Noise Level
12, Estimated Time to Perform Measurement: 5 Min
13. Estimated Time to Set Up and Secure Measurement: § Min
1116 Estimated Measurement Frequency: 1/Man/5Days

Signal
| Utilization
}
' 1) CRT Display
! of Heart Sound
!
| 2) Storage

3) Telemetry

|
i
|
!
}
|
t
!
t
t
i
i
!
1
t
'
!
|
i
1
I
|
)
1
!
f
i
f
)
t
t

e,

F




Measurement Name:

Purpose:  SMeasure Lung Pecfusion

Recommended Technique: Indirect FICK method

4. Measurement Function Flow Diagram:
Stimulus | Sensor ! Signal Cond ! Info Process ' Control
. ; ] t !
l i ] !
i ! | f
! ! f :
Gas ! : ' Caleuate X
X Sample ' X | Cardiac ,
,nra)fzr i ) t Output Fror )
Equip ! | i Mass Spec '
| i Mass 1 Output {
Gas Re- | Mass ! Spec i |
Breather i Spectro- L Output ] i
H meter i Amp i !
1 ) ! !
) ¢ 1 !
X ! i I
‘ 1 ' 1
i | ) i
t ! } I
1 t | !
Support Rebreather 1 | |
Equip Support | ! ] |
t
| ‘ |
Subject i ! ! i
Protection | : ' i
i
| !
Junction Box i : : i
. i i [ i
. Hoses, 1 ' 1 |
Fittings ] { i |
I ! .
" : 0-5V I K
Signals f 0.2 Hz !
| I Acc #5% of ' !
I | Measured : :
| ) Range f i
' i [ .
1 3 i 1
Notes: a. Observer must know (and log) what subject was breathing immediately prior to measurement,
b. Temperature and composition of gas sample must be known.
5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other?): -
Voltage- NA Waveform NA
. Frequency- NA
Critical Info In Signal~ Change in Gas Percentage
6. Stimuli and Calibration Requirements: TBD
7. On-Board Output Characteristics:
Display- NA Playback Required- No
Voltage- NA Comparison Required {with what)- No
Accuracy- See Item 4 Processing or Computatiuns - See ftem 4
Resolution- } TBD Telemetry - Yes
- HRepeatability- Storage- Yes
8. Ground Output Characteristics:
Real Time~ NA Delayed (Including Physical Return)- Yes
Near Real Time- NA Readout Format- Numeric
9. Identify Advanced Evaluation Techniques which AMay Impose Change in Processing: TBD
10. Support Requirements:
‘GFE- No Thermal- No
Electrical- Yes Other (Specify)- No
Pneumatic- Yes
11. Eavironmental Data Requirements: TBD
PO, __ eCO,  pHO__ pN,___ oTrace_ Temp Yes "g" ___ Other See Noteb
{See Note b}
12. Estimated Time to Perform ileasurement: 3 min
13. Estimated Time to Set Up and Secure Measurement: 4 min
14. Estimated Measurement Frequency: 1/Man/3 Dayvs

|
!
!
|
i
1
!
!
{
1
]
|
i
t
1
t
i
i
!
!
i
1
[
i
|
!
i
|
I
I
)
i
I
t
i
t
il

Signal
Utilization

Numeric
Display

Storage

Telemetry

i
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T SPECIFICATION NO,

MEASURE

1. Measurement Name:  Arterist Blood Pressure

2, Purpose: Measure Arterial Blood Pressure for Changes

3. Recommended Technique: Arterfal Cuff (Aatomatic) - Lot

4, Measurement Function Flow Diagram:

Signal
Stimulus I Sensor ! Signal Cond ! Info Process : Control | Utilization
I i 1 i
i
; : | f ' 1) Display of
( . | — : 1 ! Systolic and
Pressure Press. Ga | } Bridge .. i I Diastolic
Cuff | {Strain Gu) 1 Amplifier g i { Pressure
| S sSUres
Major i X ; Dressures : Control b, Numeri
Equip ) - ' - Cutf | 2) Numeric
Korotkoff ' Bio ¢ Recognize ' Pressure | Readout of 2
I Microphone Potential il Korotkoff ! Pressures
1 1 ier | - | Cycle !
| Amplifier Sounds i
! \ | : | 3) Cuff pressure
| L T Display
! ! i I
1 i | .
; i \ | : 4) Storage b
I i H
{ | : | : §) Telemetry
| ! ' | . :
{ 1 B i i
Support Press. Source | Cabling t Cabling | | :
Equip Hoses | Junction Box ! i i ' -
Fittings | Subject | ) | i
Valves | Protection ! 4 i i
1 } §
f } | i |
1 ) f ! )
1 | 1 ! )
§ \ t | |
) | ' i i
! ! ! |
I Gauge i Gauge (1 Signal) . ' g
" ecromvair, 05V - ! \
Signals i : - Ace 1% ! !
b X i X L
i i 0-2 Hz i :
Mike I Mike {1 Signal) | !
iixe 1 i
i 2mVp-p ' 0-5V | \ !
! ! Ace +5% of 1 f t
' ! Meas Range ' ! !
Notes: 10-200 Hz
Pressure
§. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other?):
Voltage~ See Item 4 Waveform
Frequency- See Item 4
Critical Info In Signal- Systolic/Diastolic Press.
6. Stimult and Calibration Requirements: See Item 4
T. On-Board Output Characteristics:
Display- Playback Required- No
Voltage- See Hem 4 Comparison Required (with what)- No
Accuracy~ Processing or Computations - Yes
Resolution~ TBD Telemetry -Yes
Repeatsbility-} Storage- Yes
8. Ground Output Characteristics:
Real Time-  Safety Monitoring Only Delayed (Including Physical Return)- Yes
Near Real Time- No Readout Format- Numeric
9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: None é
10. Support Requiremenis: =
Thermal- No .
Electrical- Yes Other (Specify)- No

Pneumatic- Yes

11, Environmental Data Requirements:
pO pCo, PH,0 pN:2 pTrace Temp gt Other Noise Level

12, Estimated Time to Perform Measurement: 3 min
13, Estimated Time to Set Up and Secure Measurement: 10 min

14, Estimated Measurement Frequency: Twice per man (4 hrs separation) during each work cycle.

18




5

1, easurement Name: Regional Blood Flaw Blouod Flow, Arterioiar g

i
] Heaetivity, Arterial Pulse Cunt-’.)urs
2. Purpose: Dutermine Regional Blood Flow

"3, Recommended Technique:  Doppler Flowmeter

t. Measurement Function Flow Diagram:

Signal
Stimulus | Sensor 1 Signal Cond ! Info Process : Control : Utilization
' i i
' ! ! ! I )
s 1 1 1) CRT Disptay
Ultrasonic ' Ultrasonic | High ! Cale. of l ! of waveform for
Signat ; Crystal -4 Frequency ———-—‘ Doppler i ! Blood Velocity
Generator \ Transducer ! Amplifier | Freq Shift ! !
Major T i : . " 12 Re(,:ox'd Blood
Equip trasonic | i Calc. of Blood I Vel. Waveform
Crystat ! Velocity From ' i
‘Transducer i ; : qupler Shift ; | 3} Storage
; : | +Vol. Flow For : ; 4) Telemetry
Note b Note b , : Reg. Blood Flow) \
! t t ! !
! | . LASAF@® '
| i | For Pulse | |
{ t y  Contour H )
! ! ¢ i i
Junction Box | | i t \
Support Subject | i | | .
Equip Protection i ! i 1 '
Cabling | ! \ | t
Ultrasonic i | ! i |
Paste ! ' I
I I \ i \
t \ i ! |
l | ' : !
1 '
1 : ! { :
.
! ] ' I \
! | J .
i . ! ' !
Signals 1-5 M Hz I t : Output Band- | !
a | I y Bandwidth i :
! ' { 0-100 Hz t
J ! t Acc #5% of ! '
: : | Measured Range : f
1 Signal
Notes: a. Various ultrasonic erystal transducers may be required for various
" regions measured; require instructions for various positionings.
b. Sensor and stimulus crystals will be in same component.
v
8. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Loghook, Other ?): . /
Voltage~ See ltem 4 Waveform
g Frequency~ See Item 4 1 .
Critical Info In Signal- Blood Velocity
8. Stimuli and Calibration Requirements: See Item 4
7. On-~Board Output Characteristics:
I Display- Playback Required- No
Voltage- } See Item 4 Comparison Required {with what)- No
- Accuracy- Processing or Computations -~ Yes
Resolution- TBD Telemetry - Yes
Repeatability-} Storage- Yes
l 8. Ground Output Characteristics:
Real Time- No Delayed (Including Physical Return)- Yes
Near Real Time- No Readout Format- Analog
9. Idenmtify Advanced Evaluation Techniques which May Impose Change in Processing: Stereo Doppler Measurements
! 10. Support Requirements:
e Thermal- No
Electrical~ Yes Olher (Specify)- No
Pneumatic~ No
11. Environmental Data Requirements: No
g = o, pCO,___ PHO_ pN,__  pTrace __ Temp____ "g" . Other
: 12, Estimated Time to Perform Measurement: 3 min
13. Estimated Time to Set Up and Secure Measurement: 10 min

14, Estimated Measurement Frequency: 1/3Man/10 Davs 19




WMEASUREMENT SPECIFICATION RO,

1. Measurement Name: Peripheral Yenous Pressure
2,  Purpose: Measure Peripheral Venous Pressure
3. Recommended Technique: Peripheral Vencus Pressure Gauge
4. Measurement Function Flow Diagram:
Stimulus | Sensor ! Signal Cond | Info Process : Control
i i |
i t i '
! ! I ‘
) i , !
i i | !
! Peripheral { | !
Major | Venous ., Record :
Equip ! Pressure ) ; Reading ,
| Gauge ¢ | |
i ! i |
i { | ¢
! ! ' !
) | ) §
i f t l
! 1 i
] . | |
| | 1 1
! t 1 |
| t § 1
Support None | [ i I
Equip ) i | |
!
[ , ; !
: ! ! !
f i
i ! i t
| { l '
H | t i
1 1 i }
I | ! !
I | : :
Signals Log entry of pressure reading (cm of water). ) : )
¢ ! ' !
| [ t |
- i ' I |
i t ' .
' ] i )
Notes:
§. Iopat Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other?):
Voltage- NA Waveform- NA
Frequency~ NA
Critical Info In Signal- Venous Pressure
8. Stimuli and Calibration Requirements: None
7. On-Board Output Characteristics:
Display- No Playback Required- No
Voltage- NA Comparison Required (with what)-
Accuracy- TBD ) Processing or Computations - No
Resolution- TBD Telemetry - Yes
Repeatability- TBD Storage- Yes
8. Ground Output Characteristics:
Real Time- No Delayed (Including Physical Return)- Yes
Near Real Time- No Readout Format- Numeric
9. Ideutify Advanced Evaluation Techoiques which May Impose Change in Processing: NA
10. Support Requirements: None
GFE-~ Thermal-
Electrical- Other (Specify)-
Pneumatic-
11, Environmental Data Requirements; NA
pOh pCO2 pH20 pN2 pTrace Temp Yes  'gn Other
12. Estimated Time to Perform Measurement: 1 min
13. Estimated Time to Set Up and Secure Measurement: 2 min
14, Estimated Measurement Frequency: 1/Man/5 Days

20
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VT ASUREMENT SPECIFICATION

Veasuremoent Name: In-FHght Exercise (Ecgometer)

Durpese: Measure Human Mechanical Fnerzy Outpui

Recommended Technique: Ergometer (GFE)Y

1. Measurement Funetion Flow Diagram:
Signal
Stimulus | Sensor ! Signat Cond ! Info Process | Control ! Utilization
! ! | ! t
i ! 1 ¢ |
i | \ ! | Display,
t 1 I l Store,
i : ! : I Telemeter,
{ {
\ajor i [Bicyele X ; X ! Watts Output
Equip i Ergometer ) ) \ " and RPM.
| ! ] i I
t 1 1 | !
i t | : !
| ! ) ! |
| b i ! i
1
] ‘ ! i
s ! 1 I 1
t ! \ 1 .
f i ' 1 ;
i ! I 1 |
i ! 1 i |
Support . Subject Restraint I | '
Equip ; Subject Protection ! i | K
i | ; | !
! | ' f |
f f | 1 )
t { ' } |
| | \ t l
i i 1 i \
1 ' t i |
i | ! t
] | ! X !
1 i 1 . '
Signals | Watts ; 0-5V : 0-2 Hz , 5% Accuracy |
1 | ) i
| RPM P05V ; 0-2Hz , #5% Accuracy |
i
: : : ! of Measured '
1 t f + Range '
Notes:
5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Loghook, Other?): .
Voltage- TBD Waveform - NA .
Frequency~ TBD
Critical Info In Sigmal- RPM: Power
6, Stimuli and Calibration Requirements: NA
7. Omn-Board Output Characteristics:
Display- Watts Out, RPM Playback Required- No
Voltage- NA Comparison Required (with what)- No
Accuracy- TBD Processing or Computations - No
Resolution- TBD Telemetry - Yes
Repeatability- TBD Storage- Yes
8. Ground Output Characteristics:
Real Time- No Delayed (Including Physical Return)- Yes
Near Real Time-  No Readout Format- Numeric
9. ldentify Advanced Evaluation Techniques which May Impose Change in Processing: NA
18. Support Requirements:
GFE- Ergometer Thermal- No
Electrical- Yes Other (Specify)- NA
Preumatic- No
11, Environmental Data Requirements: TBD
pO,__Yes pCoO, pH,O Yes pN,_Yes pTrace Temp Yes  rgr Other Ambient Atmos Pressure
12, Estimated Time to Perform Measurement: 40 min
13. Estimated Time to Set Up and Secure Measurement: 20 min
14. Estimated Measurement Frequency: 1/Man/10 Davs 21




MEASUREMENT §PECIFICATION NO, 1.2 9 i

1. Measurement Name:  Blood Rheology

2. Purpose: Study Properiies of Blood Flow

3. Recommended Technique: Limb Impodance Measurement -
4. Measurement Function Flow Diagram:
Signal
Stimulus | Sensor t Signal Cond i Info Process : Control ! Utilization
H ! ] !
| ! i ! |
i ! ! ' |
! i | i
i ) I ! !
I ' | amplitier, | : ! CRT Display
Major Constant ; - _ | Impedance ! of Impedance
Fquip Current | Electrodes ; Change | : ! va Time
Generator | ' Detector ) | i B
i | f | | Telemetry
| i | i 1 Storage
| ! | ! !
i : ! ! 1
§
i ! ! !
i | ! f
| 1 \ i |
I ! § I §
i ! 1 i .
i i i l i
Support Cabling | 1 ' ) ;
Equip Junction Box | H ) | s
Subject i l | i i
Protection. ) [ ¢ i
i | ! |
, i | i | h
: | 1 i | |
; t | i I i
| : X ' ! |
I | ! t i
: 4
: : ! 1 ! '
l | '
f, ! ] - ! '
Signals i t X i I
! !
' | ' t
1 ' \ ) t
' ! i I !
1 t 1 B i
! t i ' )
Notes: %‘__
§. Input Sigral Characteristics (Electrical Analogue, Discrete Data Entry, Loghook, Other ") g
Voltage- (Impedance Change) Waveform =
Frequency- 0-100 Hz
Critical Info In Signal- Time history of impedance change in 1 cardjac\j t
measured region during cardiac cycle cyele

— .
8. Stimull and Calibration Requirements: Stimulus - Constant current source; 0,2 ma max output; Calibration TBD,

7. On-Board Output Characteristics:

Display~ Yes Playback Required- No -
- Voltage- NA Comparison Required (with what)- No
Accuracy- 2% Processing or Computations - Yes
Resolution- tBD Telemetry - Yes
Repeatability~ Storage- Yes é
8. Ground Qutput Characteristics:
Real Time- No Delayed (Iucluding Physical Return)- Yes
Near Real Time- No Readout Format-  Waveform

9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: None

e

10. Support Requirements:
GFE- No Thermal- No
Electrical- Yes Other {Specify)~
Pneumatic- No

11, Eavironmental Data Requirements:
pO_ Yes pCC)2 Yes pHZO Yes le) Yes pTrace Yes Temp Yes 'g" No  Other

12, Estimated Time to Perform Measurement: 3 min Fa) 2

13. Estimated Time to Set Up and Secure Measurement: 3 min O

14, Estimated Measurement Frequency:  1/3an/10 Davs

22




MEASURENENT SPECIFICATION NO._ 1.2.9

Measurement Name: Lower Rody Negative Pressure {LRNP

Purpose:  Study effect of actificial gravity

Recommended Technique: LBNP Cuif (GFE}

Measurement Function Flow Diagram:

Stimulug § Bensor ' Signal Cond } Info Process : Coatrol
' 1
!
: ! : ; PROGRAM
! ! | ! ;
i ! I !
\ § | | | Control of
N ! t | Neg
Major i . | |
Equip ; ? 1 . Press.
E
LBNP Pressure ! Bridge ! Negative !
Cuff : Gauge ' Amplifier ! Pressure and |
(GFE) ’ : | Pressure i
Y ! X : Cycle Time :
! -
! i | i
. ; ;
i i i .
1 | i i
1 ! | 1
! 1 1 t
Support Vacuum | ! Junction Box t |
Equip Source , i Subject | |
Fittings, Hose, 1 Protection f )
Junction Box ; ! Cabling 1 |
Subject i ! i |
Protection | ! i \
Cabling X : : i
t { ' i
i 1 1 1
! ! ! !
i | ! .
i i ! 1
Signals | \ 0-5V : |
i i -5 Hz R i
t t Acc +5% of I '
i ! Measured i |
] 1 Range i .
t 1 1 si 1 1 +
Notes: On demand when used to support
other measurements,
S, Input Signal Characteristics (Electrical Analogue, fdscrete Data Entry, Logbook, Other?): -
Voltage- NA Waveform - NA
Frequency- NA
Critical Info In Signal- Pressure changes
6. Stimuli and Calibration Requirements: Pressure control, timing {cycling)
7. On-Board Output Characteristics:
Display- Yes Playback Required- No
Voltage- NA Comparison Required (with what)- No
Accuracy- 5% Processing or Computaticns - Yes
Resolution~ TBD Telemetry - Yes
Repeatability~ s Storage- Yes
8, Ground Output Characteristics:
Real Time- No Delayed (Including Physical Return)- Yes
Near Real Time- No Readout Format- Numeric
9, Identify Advanced Evaluation Techniques which May Impose Change in Processing: TBD
10. Support Requirements:
GFE- LBNP Thermal- No
Electrical~ Yes Other (Specify)- No
Pneumatic~ Yes
11, Environmental Data Requirements:
Ne N N¢ ¥ N Ne Yes o Yes ambient atm H
pO,_ No pC02 ] pH?.O 53 p‘\g 0 pTrace_No  Temp vgt YeS  (ther ambient atmos pressure
12. Estimated Time to Perform Measurement: 20 min
13. Estimated Time to Set Up and Secure Measurement: 20 min
14, Estimated Measurement Frequency: 1/Man/3 Days or on demand (See note. )

Signal
Utilization

Numeric
Display of
Pressure

Siorage

Telemetry
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MEASUREMENT SPECIFICATION NO.__

1. Measurement Name:r Venous Compliance
2.  Purpose: Study Tonus of Venous System
3, Recommended Technique: Change in Limb Volume with Neg Pressure
4, Measurement Function Flow Diagram:
Stimulus | Sensor ' Signal Cond ! Info Process ' Control
f ! ! !
H i ' i
| ! ; !
! i X i
1 ! 1 Calculate !
LBNP ! Limb-~ ; | WVolume “
Major Cuff { Maounted . Change of .
Equip i Strain j ) Limb as ;
(See Note) i Gauge t ] Fuonction ,
L i i i of Neg. ;
L I ! Pressure .
I i o !
i [ !
: i t t
{ i i
| ' ) )
! I ! |
! ! i !
| i I |
Support 1 Cabling ) Cabling | t
Equip ; Subject i Subject f i
| Protection i Protection ; i
i Junction Box ! Junction Box ' |
t [
| } i !
| 1 7 i
1 ] [} i
f ' i i
' ' § ¥
! i ! |
1 1 ! )
I | ! |
Signals 1 05V : i
I f 0-50 Hz \ )
! 1 Acc #5%of § '
1 1 Measured Range) |
! I 1 signal ¢ !
[ 1 1 ‘
Notes: Venous Compliance Measurement vses LBND device for stimulus;
refer to Measurement 1.2.9 for LBNP Measurement Specification.
§. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other?):
Voltage- NA Waveform - NA
Frequency- NA
Critical Info In Signal- Change in limb periphery
6. Stimuli and Calibration Requirements: TBD
7. On-Board Output Characteristica:
Display- Yes Playback Required- No
Voltage- NA Comparison Required (with what)- No
Acecuracy- 5% Processing or Computations - Yes
Resolution- TBD Telemetry - Yes
Repeatability~ Storage~ Yes
8. Ground Output Characteristics:
Real Time- No Delayed (Including Physical Return)- Yes
Near Real Time- No Readout Format- Numeric
9. ldentify Advanced Evaluation Techniques which May Impose Change in Processing:  Ultrasonic Pulse Echo and
Transmission Technique
10, Support Requirementa:
GFE- LBNP Device Thermal- No
Electrical- Yes Other (Specify)- No
Pneumatic- Yes
11, Eunvir { Data Requir sy
No No No N No No Yes ngr Yes Ambient atmos. pressure
PO, pCO2 szO pNz pTrace Temp g Other P
12, Estimated Time to Perform Measurement: 10 min
13. Estimated Time to Set Up and Secure Measurement: 15 min
14. Estimated Measurement Frequency; 1/Man/5 Days
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SMEASUREMENT SPECIFICATION NO.

wsurement Name: Ballistoeavdiogram

Seasure

on~reaction forces exerted by bofus of blood
ilecommended Technique: 6 degree-of-freedom ballistccurdiography

Vieasurement Function Flow Diagram:

Signal
Stimulus i Sensor i Signal Cond I Info Process : Control i Utilization
1 ! t !
! ! | ! i
i I i ! {  Transmit
i ! | | | 1 Ang Accel
! 3 Linear, ' | : .1 Lin Accel
{ 3 Angular ,’__,_ # Bridge L — -
AMajor ! Accelerometer ; Amplifiers | ' ' Record
Equip i (GFE) ; ; . b3 Ang Accel
| i | ; I3 Lin Accel
2 1 | : |
t
| i ! ' |
| ) 1 ! i
| I | | 1
! 1 1 |
! ! i ! t
| ! | | |
i : ¢ ! '
i ! ) ]
Support | Ballisto ' i X :
Equip | Restraint 1 | i ;
| (GFE) ! ¢ | . [
i ' : | 1
| Subject i ! | |
| Protection : . i f
t
1 | t t I
] ] i I \
i { ) i |
| 1
i : ! ! '
{ | ! , f
Signals I 0-20mV I 0-5 ViSee note) | | '
! | ©0-100 Hz . ) !
i ! Acc 5% of ) I !
! ! Measured | ] t
! ! Range ! : !
i ! + [ 1
Notes: Outputs of GFE Ballistocardiogram TBD
§. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Loghoak, Other?): . -
Voltage- No Waveform disp
Frequency- 0-100 Hz /\/]
Critical Info In Signal~ Acceleration Analogues W .
6. Stimuli and Calibration Requirements: Accelerometer Calibration
7. On-Board Output Characteristics:
Display~ No Playback Required- No
Voltage- No Comparison Required (with what)- No
Acecuracy- 5% Procesging or Computativas - Accelerations
Resolution- TBD Telemetry - Yes :
Repeatability- TBD Storage- Yes
8. Ground Output Characteristics:
Real Time- No Delayed (Including Physical Return)- Yes
Near Real Time- No eadout Format- Analog
9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: Telemetry from Ballisto Platform
10. Support Requirements:
GFE-~- Restraint Platform Thermal- No
Electrical- Yes Other (Specify)- No
Pneumatic- No
il. Environmental Data Requirements: No
pO pCO2 pH20 pN2 pTrace Temp rg" Other
12. Estimated Time to Perform Measurement: 10 min
13. Estimated Time to Set Up and Secure Measurement: 33 min
14. Estimated Measurement Frequency: 1/Man/10 Days 25126




1.3 Respiratory Measurements
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MEASUREMENT SPECIFICATION NO, [

1. Measurement Name: Respiratory Hate
2. Purpese:  IDetect Changes in Breathing Rate
%, Recommended Technique: Thoracic Strain Gauge

4. ‘easurement Function Flow Diagram:

Signal
Stimulus ! Sensor : Signal Cond ! Info Process : Control ! Utilization
[ !
i 1 | ! |
i i | ' !
! ’ ! : | Numeric Display
! ; ! | , of Resp Rate
I { 4
Major | Thoraeic ! - ! [
i Brid 1 Calculat Storage
Equip I | Strain 4 Amplit ™ Resp Rate 1 { N
i Gauge , Ampiit. ’ » : | Telemetry
i t ) i !
i i | | t
| ! I ; I
| ! ! i
! ' ' ! '
| ! i 1 |
[ | 1 X
1 i | ] |
! ! ! ! .
1 i 1 |
Support ) i Junction Box, ) | 1
Equip | Attachment | Subject Prot. ‘ X
i Device ! Cabling ‘ i |
i ) . \
! ! 1 I |
! I i ! X
! | i 1 |
t | i !
1
. ! ! ; | |
; t
| I ! I
} | ! , !
! | ! ) 1
Signals i | 0-5V ' ) t
| | 0-3 Hz : X |
i ) Acc +5% | . [
i i \ X i
} t t ' f
1 | i ) b
Notes: a. Other measures will also have respiratory rate.
b. May be longer when used with other measurements.
5. Inmput Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other?): e
Voltage- N A Waveform NA
Frequency~ N A
Critical Info In Signal~ resp rate
6. Stimuli and Calibration Requirements: TBD
7. On-Board Cutput Characteristics:
Display- Yes Playback Required- No

Voltage- N/A - Comparison Required (with what)- No
Accuracy- 5% Processing or Computations - Yes

- Resolution~ | TBD Telemetry  Yes
Repeatability~ { Storage~ Yes

. 8. Ground Output Characteristics:
Real Time- No Delayed (Including Physical Return)- Yes
° Near Real Time- No Readout Format- Numeric
L 9. [Identify Advanced Evaluation Techniques which May Impose Change in Processing: None
10. Support Requirements:
GFE- No Thermal- No
- Electrical- Yes Other (Specify)~

Pneumatic~ No .

11, Environmental Data Requirements:
PO, Yes pCO, Yes vl

Yes ,_Yes pTrace YeS Temp Y68 vg No  Other

12, Estimated Time to Perform )Measurement: 1 Min «See note b)
13. Estimated Time to Set Up and Secure Measurement: 2 Min

4. Estimated Measurement Frequency: On Demand 29




MEASUREMENT SPECTFICATION NO.

1. Measurement Name: Lung Volume
2, Purpose: Study Changes in Pulmonary Function
3. Recommended Technique: Mass Flow Meter and Integiration
4. Measurement Function Flow Diagram:
Stimulus | Sensor ! Signal Cond | Info Process : Control
i i i
1 { ! !
| i i ¢
! f i
| ! : !
f f i 1
Major | Mass f Flowmeter i Time Integral :
Equip i | Flow & Signal —am| of Flow ‘
{ Meter I Conditioner : To Give Vol. ,
! ! | i
! i | [
! 1 ) Cale. 1
i ) | Resp. Rate i
| i 1 !
I 1 I
I . | !
{ ! ) 4
i ! | |
; ' ) {
2“990'1 | )\&iast!;/ . N Junction Box | 1
quip I ;{ou px;‘cz. : Subj. Protect | 1
i oses, Fittings, Cabling . |
| Douglass Bag | )
| (Mayallbe | i t
‘ i one element) | i ;
i t
I ! ! f
i ] ' 1
t ' [ t
I | ) ! !
| \ (1 Signal) 1 .
{ 0-5V Lt ,
Signals t 0-10+2 I X
I I Acc+5% : |
i i of Measured ; |
i i Volume | )
t 4 i '
1 i 1 [
Notes:
5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other?):
Voltage- } See Item 4 Waveform N 4
Frequency-
Critical Info In Signal- Gas Flow Rate
6. Stimull and Calibration Requirements: TBD
7. On-Board Output Characteristics;
Display- Playback Required- No
Voltage- See Item 4 Comparison Required (with what}- No
Accuracy-, Processing or Computations -~ Yes
Resoluﬁo.n- } TBD Telemetry Yes
Repeatability- Storage~  yes
8. Ground Output Characteristics:
Real Time- No Delayed (Including Physical Return)- Yes
Near Real Time- No Readout Format- Numeric
9. Identify Advanced Evaluation Tech which May Imp Change {n Processing: None
10. Support Requirements:
GFE- Thermal- No
Electrical- Yes Other (Specify)~
Pneumatic- No
11. Environmental Data Requirements:
pO, Yes pC02 Yes pHZO Yes pN2 Yes pTrace YeS Temp Yes vgt No  Other
12, Estimated Time to Perform Measurement: 5 Min
13. Estimated Time to Set Up and Secure Measurement: 10 Min

Estimated Measurement Frequency: |, Man/14 Days

i
!
i

Signal
Utiljzation
1} Numeric Display
of Respiratory

! Rate |

J
i
I
i
|
1
i
!
!
i
!
!
I
t
!
i
'
i
i
i
I
1
I
i
|
t
i
1
i
i
|
!
¥

2) Numeric Display
of Lung vol.

3) Data Storage

4) Data Telemetry

b
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’ MEASUREMENT SPECIFICATION NO, 2

L. \leasurement Name: Lung Pressure. Flow. and Volume

2. Purpose:  Studv Lung Characteristics

3. Recommended Technique: Flow Interrupter
- 4. Measurement Function Flow Diagram:
Signal
Stimulus i Sensor ! Signal Cond i Info Process : Control i Utilization
I { i |
! ! i ! )
i ! | ! )
1 ! | ! i Numerie
i ; i ! Display,
I [Nass ! | ! ' pressure,
Major Flow Lo Flow ¢ ’ Flow Meter . ; $ Flow
T ig. Cond. :
Equip Interrupter | Meter | ‘ Sig. Con | . i
| ! ! i :
1 |
Press. Bridge } ! i Store, )
| Gauges i Amplifier : H | Transmit
| f t : i
3 i |
! 1 ' ! i
| i } i
i
i t i { i
t : ; ! |
i |
Support Cabling | Cabling ] ) : :
Equip Junction Box ) Junction Box ! | \ X
Mouthpiece/ | Sub . Prot 1 : i f
Mask, Hoses, . | i \ |
\ Fittings ' ! ! ' t
i i
| i | [ :
| i ' | |
i | 1 { i
¢ | 5 t i t
| Flow (1 Signal) X X | I
t 0-5V | i N 1
\ Acc+5% | ' . '
Signals i 0-10Hz \ } . f
i Press. 2 § : N i
i Signals) i | ) |
| 05V 1 1 | t
' Acc+5% of t i . )
! Measured Range ! ' !
Notes: 0-50Hz
Consider combining flow interrupter, flowmeter, rebreather, mask, ete., into one element.
S. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other ?): .
Voltage~ }See ftem 4 Waveform N A
Frequency-
Critical Info In Signal- Pressure at interrupted flow points, mass flow.
6. Stimuli and Calibration Requirements: TBD
7. On-Board Output Characteristics:
Display- Yes Playback Required- No
. Voltage- N A Comparison Required (with what)- No
Accuracy- See [tem 4 Processing or Computationg- No
Resolution- TBD Telemetry Yes
Repeatability- TBD Storage- Yes
4. Ground Output Characteristics:
Real Time- No Delayed (Including Physical Return)- Yes
Near Real Time- No Readout Format- Numerics
i . 9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: N A (For Non-invasive Techniques)
® 10. Support Requirements:
GFE-~ Thermal- No
Electrical- ves Other (Specify)~ No
Pneumatic~ No
" i1, Eovironmental Data Requirements:
pO; Yes pCO, Yes pH,O Yes pN_ Yes pTrace Yes Temp Yes g Other
12. Estimated Time to Perform Measurement; 5 3in
t3. Estimated Time to Set Up and Secure Measurement: 10 Min
14, Estimated Measurement Frequency: 1/Mans1o Days 31




MEASUREMENT SPECIFICATION KO, 1.

Measurement Name: A. Breush By Breath O Con

sured Levels of Activity (Note 1y

olism with Breath By Breath
nent

B. Energy Met

Purpose: Respiratory, Metabolic As

3. Recommended Technique: Flow Meter, Mass Spectrometer.
4. Measurement Function Flow Diagram:
Signal
Stimulus | Sensor ! Signal Cond [ Info Process : Control ! Utilization
| i 1 !
i ! !
! i {
{
l i |
i | ] ! (
} ! 1 ! :
! ! | i !
Major i Mass i Flow Meter ! Cale. O, ! | Digial Display
Equip | Flowmeter ; Sig. Cond. e Uptake - ’ i of: O, Uptake,
j | | I co, Production,
t Mass Spectrometer CO, Prod. | ) 2
\ and Signal Conditioner | RQ‘N Ete. X ,  RQ.
| i I ; {
i i } 1
| § i ! 1
I { [ |
! t 1 !
1
! ! i ! |
! J 1 ! '
1 |
Support ' Mask/Mouth- Junction Box, : : 1 Data Storage
Equip ; piece. Hoses, | Subj. Protect., ‘ i : Telemetry
| Fittings i Cabling i i |
I i
i , \ i !
| f . i !
{ i Mass Flowmeter H :
1 { 1 Signal i |
1 | 0-5V f |
| i 0~20Hz ! i
! i Ace T 5% of Meas Range L™ X
: ) Mass Spect .
l 2 Signals, pOg, pCOy i
= ]
Signals H ' 0-5V ; '
! ! 0-10Hz i ,
: : Acc * 5% of Meas Range | \
H
' i . i
1 i i 1 t
Notes:
1. For this measurement (B) subject must enter in log, a description and the time of his activity.
2. Duration applies to respiratory measurement aione. Longer time would depend on prescribed activity.
5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Loghook, Other )z
Voltage- N A Waveform NA
Frequency- N A
Critical Info In Signal- Ajr vol, pO2 and pCO,,
6. Stimuli and Calibration Requirements: TBD
7. Om-Board Output Characteristics:
Display- Yes Playback Required- No
Voltage- No Comparison Required (with what)~ No
Accuracy~ 5% Processing or Computations - Yes
Resolution~ TBD Telemetry ves
Repeatability- TBD Storage- Yes
8. Ground Output Characteristics:
Real Time- No Delayed (Including Physical Return)- Yes
Near Real Time~ No Readout Format- Numeric
9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: Use of Electrometric Techniques to
Measure pOy, pCOy
10. Support Requirements:
GFE- Thermal- No
Electrical- Yes Other (Specify)- No
Pneumatic- No
11, Environmental Data Requirements:
1.702 Yes pCO2 Yes szO Yes pN2 Yes pTrace ¥¢s Temp Yes "g" Other
12, Estimated Time to Perform Measurement: | Min {Note 2}
13. Estimated Time to Set Up and Secure Measurement: 10 Min
I14. Estimated Measurement Frequency: 1/Man/10 Davs.
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SEASUREMENT SPECIFICATION NG, 1.3.5

L. Measurement Name:  Alveolar o Arwrial Gradient (Breathing Cubin A phore and 1007 Oai
. Purpese: Assess Metabolic and Cardiovascular Eifiency

A Recommended Technique:  Nuves Oximetry

4. Measurement Function Flow Diagram:

Signal
Stimulus | Sensor ! Stgnal Cona | Info Process ' Control ! Utilization
K | 1 i ! }
! t ! |
: 1
\ : ' !
| i | Cale. Baseline ! I 1) Numeric
1 i | 0, saturation andj | ! Display of O,
ior 2 | 2
Major | Changes in . ' sawration
Equip Cabin Atmos i Amptlifier i1 sat . i
Or | i | | i
0 F [
2 "L_—“"{ Mass Spec and Amplifier {»———-» pO, At End i
! | 2 i !
i i , | Expiration \ |
1
i ! ! i
! | { | ]
t
| ) | | !
H H i t !
i ! | i .
! i b ! | t 2) Numeric
Support Mask, Hoses | Junction Box | ) X ) N
Equip ; Subj. Protectionj i : : Display of
Cabling { End pO,
| ! | ] 2
i 1 . I
| | ; i |
! , | t \
| | V | |
! { 1 i
} | 1 1 :
i } ¢ I )
! I \ [ |
i '
I : Oximeter i Mass Spec . + 3) Record
Signalg | t 18t ! i t
gnal i 1Signal ! 4) Telemetry
! [ o 0-5V | EY R
! ! 0-10Hz | 0-2Hz | !
' L Acess ' Acc+5% | |
Al . Ba .
i | t ' '
Notes:
5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other?): -
Voltage~ N A Waveform - NA
Frequency- {-10Hz '
Critical Info In Signal- Arterial O, Saturation Alveolar pOs
6. Stimuli and Calibration Requirements: TBD
7. On-Board Output Characteristics:
Display- Yes Playback Required- No
Voltage- N A Comparison Required (with what)- No
Accuracy- See item 4 Processing or Computaticns - Yes
Resolution- TED Telemetry Yes
Repeatability- { Storage~ Yes
8. Ground Output Characteristics:
Real Time~ No Delayed (Including Physical Return)- Yes

Near Real Time- No Readout Format- Numeric

9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: None

10. Support Requirements:
GFE~ Thermal- No
Electrical- Yes Other (Specify)~

Prneumatic-  Yes

11. Environmental Data Requirements:
PO, Yes PCO, Yes PH,O Yes DN, _Yes pTrace_Yes Temp Yes rgv Other

12, Estimated Time to Perform \Measurement: 3 Min
Estimated Time to Set Up and Secure Measurement: 14 Min

5
14. Estimated Measurement Frequency: |, Mans5 Days 33




MEASUREMENT SPECIFICATION NO.

1, Measurement Name: o, Crasumption «with Measured Excreise (Closed Cireni

2. Purpose: Assessment of Energy Metabolism
3. Recommended Technique: Closed CKT O, Uptake vs Ergometer Output

4. Measurement Function Flow Diagram:

Signal
Stimulus ! Sensor ' Signal Cond i Info Process : Control ! Utilization
i i { i
! f | X I
f o, Measured | ! | ! Display of Erg.
[ | ' i | RPM, Watis
[ Supply : ) |
| ! | .
Major Bicycle | ! Pressure] ! '
Equip Ergometer ! ' 02 ressure _._:.> O, Consumption ! { Record and
(GFE) i ; Gauge and | FRate : | Telem 02
\ | Amplifier ; | f Consum
! ! |  RPM, | ! RPM
] ! . Watts, ' i Watts
! ] ' Measurement ! ! Duration
i ]’ [ Duration. : i
) .
! : | I !
1
| ! i ! |
i : ! ! |
i !
Support Restraint, | Mask, Hoses, | Junct Box X : |
Equip Subj. Protect. ,  Fittings t Subj. Protect | | :
Cabling, | { Cabling ) | |
| i Acc+5% of ' i i
i i Meas. Range h i P
! ! :
| t ’ 1 H :
{ 1 t ' |
) } f ! i
i ) t | |
i I
| : ! I ! o
1 i b
§ - t
Signals ' . : ) J
I i ) ) i e
! ! | 1 !
i 1 i | I
t ' ' f [
! 1 1 t '
Notes:
5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other ?):
Voltage- N A Waveform N A
Frequency- N A
Critical Info In Signal- See Item 4
8. Stimull and Caljbration RequiTements: TBD
7. On-Board Output Characteristics:
Display- Yes Playback Required- No
Voltage- N A Comparison Required (with what)- No
Accuracy- 5% Processing or Computations - Yes
Resolution~ } TBD Telemetry vyes
Repeatability- Storage- Yes
8. Ground Output Characteristics:
Real Time- No Delayed (Including Physical Return)- Yes
Near Real Time- No Readout Format- Numeric
9. Identify Advanced Evaluation Techniques which May Impose Change in Processing:
-
10. Support Requirements:
GFE- No Thermal- No
Electrical- Yes Other (Specify)- N A
Pneumatic~ Yes
i1, Environmental Data Requirements:
PO, Yes PCO,Yes pH,O Yes PN, Yes pTrace ¥eS Temp Yes vgn Mo oppay y 4
12. Estimated Time to Perform Measurement: 5 Min
13. Estimated Time to Set Up and Secure Aeasurement: 13 Min .
14, Estimated Measurement Frequency: 3 Times during cach use of ergometer ?;f; {’/




MEASURENMENT SPECIFICATION KO, .37

Measurement Name:  Ventilation

Purpase:  Assess Efficiency of Pulmonary Function

3. Recommended Technique: Hebium Closed Circuit Technique
4. Measurement Function Flow Diagram:
Stimulus | Sensor i Signal Cond ! Info Process :
1 i |
1 H | !
} I ] i
] I i !
i i . ;
! ! Mass. | Calculate ;
Major He Sample ! Mass ; Spec. Helium )
i . ) o I, - ot
Equip in Rebreather| } Spectrometer : Outp'j"t . absorbed .
| , Ampiif, ) ,
[ ! i ¢
i ! | '
! ! i !
| ! ' !
i § i
t e Volume X i
! | | |
| ! i t
| i i f
i ! . I !
Support Masks, Hoses,, { Cabling } |
Equip He Supply, | i Junct. Boxes | |
Subj. Protect. ! H Subj. Protect X
i [
| | ~ z
i I
t i 1 I
t } ' l
| ' ' i
! 1 1 I
! | ! I
t i [ .
| ' X !
Signals I 0-5V 1 )
i 0-10Z . ' ;
[ Ace 5% of ¢ ' '
[ Meas. Rouge 1 i
I ' 1 '
1 1 i t
Notes:
5, Input Sigoal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other ?):
Voltage- N A Waveform N A
Frequency~ N A
Critical Info In Signal- pHe
6, Stimuli and Calibration Requirements: TBD
7. On-Board Qutput Characteristics:
Display- Yes Playback Required- No
Voltage- N A Comparison Required (with what)- No
Accuracy- 5% Processing or Computations- Yes
Resolution- TBD Telemetry  Yes
Repeatability- Storage- Yes
8, Ground Output Characteristics:
Real Time- No - Delayed (Tacluding Physical Return)- Yes
Near Real Time- No Readout Format- Numeric
9. Identify Advanced Evaluation Techniques which May Impose Change in Processing:
1C. Support Requirements:
GFE-~ Thermal- No
Electrical- Yes Other (Specify)- N A
Pneumatic~  Yes
11, Environmental Data Requirements:
pO,2 Yes pCO? Yes pH20 Yes pN’ZYGS pTrace Yes Temp Yes "g" No Other
L2, Estimated Time to Perform Measurement: 15 Min
13. Estimated Time to Set Up and Secure Measurement: 15 Min

Estimated Measurement Frequency: |;3Man 10 Days

Control

i
i
!
i
I
i
1
i
I
!
!
|
|
i
I
1
i
|
i
t
:
f
i
i
1
i
i
1
!
i
'
1
!
i
|
I
1

Signal
Utilization

Numeric
Display of
Amt of HE
Absorbed

Store,
Transmit
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MEASUREMENT SPECIFICATION NO. i

1. Measurement Name: Diffusion
2, Purpose: Agsess Efficiercy of Pulmonary Gas Transfer
3. Recommended Technique: Closed Circuit CO Rebreathing
4. Measurement Function Flow Diagram:
Stimulus | Sensor ! Signal Cond ! Info Process : Control
i i I
) t | !
1
I ! ! ,
! i ' ‘
I [ | !
Carbon i = i
Monoxide K A}Ihh' | Calculate CO |
Major o { Spectrometer Spec. Cutput T Absorbed ;
Equip Sample in | P Amptif e
Rebreather | ) ! !
! { {
' ! i i
Rebreather 7 - L & Volume ,
| ! I !
\ | i !
| ! | I
I i {
I | i |
| ! j ]
! ! } !
! ! i [
Support Mask, | 1 Junct. Box ) |
Equip Hoses, ' i Cabling | |
Fittings | | Subj. Protect. | i
I b
! | i i
! \ i i
i 1 1 !
] | ' !
1 ) ' t
1 | 1 {
! ! ! !
i | ! .
! : 1 Signal ! .
Signals i . 0-5V ! |
| | 0-10Hz ! X
t ' Acc+5% of i ;
i i Meas Range i |
I 1 ' :
1 i i '
Notes:
5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other?):
Voltage- N A Waveform N A
Frequency- N A
Critical Info In Signal- p CO
8. Sttmuli and Calibration Requirements: TBD
7. On-Board Cutput Characteristics:
Display- Yes Playback Required- No
Voltage- N A Comparison Required (with what)~ No
Accuracy- 5% Processing or Computations - Yes
Resolution- }TBD Telemetry  Yes
Repeatability- Storage- Yes
8. Ground Output Characteristics:
Real Time- No Delayed (Including Physical Return)~ Ye
Near Real Time- No Readout Format- Numeric -
9. Identify Advanced Evaluation Techniques which May Impose Change in Processing:
10. Support Requirements:
GFE- No Thermal- yq
Electrical- vyes . Other (Specify)- No
Pneumatic-  Yes
11. Environmental Data Requirements:
902 Yes PCO, Yes PH,O Yes pNQ Yes_ pTrace_Yes Temp Yes "g” No Other No
12, Estimated Time to Perform Measurement: 15 Min
13. Estimated Time to Set Up and Secure Measurement: 15 Min
14, Estbmated Measurement Frequency: 1/Man/10 Days
36
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Lo Sleasurement Kame: Aperial O

- Purpese:r  Support Measurement of Alveolar
Arterial O, Gradieaty

<. Recommended Technique: Nares Oximeter

t. Measurement function Flow Diagram:

Stimulus Sensor

i
i
i
!

AMajor
Equip

Support
Equip

i
{
|
1
|
i
i
f
|
|
|
i
i
!
|
|
1
!
1
!
!
i
I
I
1
¥
!
Signals I
1
i
I
¥
1

Notes:
is described therewith,

Safuration [&

EMENT SPECIFICATION NO,__ 1.%.9

S NOTES)

Signal Cond Info Process

i
}
{
[
i
)
!
1
i
i
|
|
;
t
i
!
|
i
i
i
1
i
1
1
!
i
I
!
1
i
|
I
!
'
|
t
t
|
1
;

i
)
i
|
i
1
1
i
)
:
i
|
l
.
'
|
f
I
H
!
|
1
}
i
]
i
t
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i
i
|
I
1
|
|
i
.

5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other?):

Voltage-
Frequency-
Critical Info In Signal-

8. Stimuli and Calibration Requirements:

7. On-Board Qutput Characteristics:
Display-
Voitage-
Accuracy-
Resolution-
Repeatability~

2. Ground QOutput Characteristics:
Real Time~
Near Real Time-

Waveform

Playback Required-

Comparison Required with what)-
Processing or Computations ~
Telemetry

Storage-

Delayed (Including Physical Return)-
Readout Format~

9. [Identify Advanced Evaluation Techniques which May Impose Change in Processing:

10. Support Requirements:
GFE~
Electrical-

Pneumatic-

11. Environmental Data Requirements:
pO pCO, pH_)O pN_7

pTrace

12, Estimated Time to Perform Measurement:

13. Estimated Time to Set Up and Secure Measurement:

4. Estimated Measurement Frequency:

Thermal-
Other (Specify)-

Temp gt Other

Controf

The measurement i3 part of Measure Specification No. 1.3.5 (Alveolar to Arterial O2 Gradient) and

to Arterial O, Gradient {Sce Measurement Spec, No, 1.3.5 — Alveolar to

Signal
Utilization
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1.4 Metabolism and Nutrition

)
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‘easurement Name:

Purpose:

Recommended Technique: Ear Thermometry

Core Tempoerature

Signal

REMENT SPECIFICATION NO.__ 1. 4.1

Assess Effect of Metabolic Study on Core Temperaiure

Cond Info Process

Bridge
Amplif.

Temperature

Junct.

Box

Subj. Protect

0-5V

T
!
1
|
|
t
t
1
1
|
¢
t
1
!

Cabling 1
1
i
4
1
i
!
t
b
t
i
t
1

0-1 Hz
Acc 5% of Meas. Range

1 Signal

Discrete Data Entry, Logbook, Other?):

Waveform NA

Playback Required- No

Comparison Required {with what)- No
Processing or Computations - Yes

Telemetry - Yes
Storage- Yes

Control

Delayed (Including Physical Return)- Yes

Readout Format- Numeric

Identify Advanced Evaluation Techniques which May Impose Change in Processing:

Thermal- Ne
Uther (Specify)- No

PO, Yes pCO2 Yes pH2O Yes pN2 Yes pfTrace Yes Temp Yes g’ No  Other No

2 min

4. Measurement Function Flow Diagram:
Stimulus ! Sensor
'
i
i
!
i
i Ear Canal
Major | Thermo-
Equip || meter
|
!
i
|
t
|
|
i
i
1
Support | Thermistor
Equip | Bridge
|
!
!
i
!
. t
i
|
|
|
Signals i
i
1
t
1
1
Notes:
5. ITnput Signal Characteristics (Electrical Analogue,
Voltage~ NA
Frequency- NA
Critical Info In Signal- Temperature
8. Stimuli and Calibration Requirements: TBD
7. On-Board Qutput Characteristics:
Display- Yes
Voltage- NA
Accuracy- 5%
Resolution- }
Repeatability- TBD
8. Ground Qutput Characteristics:
Real Time~ No
Near Real Time- No
3.
None
10. Support Requirements;
GFE- No
Electrical- Yes
Pneumatic~ No
11, Environmental Data Requirements:
12. Estimated Time to Perform Measurement:
13. Estimated Time to Set Up and Secure Measurement:
14, Estimated Measurement Frequency:

1/man/ 14 days

1 min

Signal
Utilization

Numeric
Display of
Temp.
Storage
Telem.
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MEASUREMENT SPECTFICATION X
1. Measurement Name: Body Mass
2. Purpose: sesy Mass Changes :
3. Recommended Technique: GFE Body Mass Measuring Device /
4. Measurement Function Flow Diagram: - [
Signat b
StHmulug [ Sensor ! Signal Cond i Infc Process | Control ! Utilization
I ! ! : !
i { 1 t , . -
{ ! ! |
i ! ; ! X
i i [ : ;
! -
Major ; Body Mass ¢ Mass | talc. gi . : Numeric
SR Measuring ! Measuring i B rom ' Display of
Equip i Device } Signal T period ' } Mass
{ i Cond, 1 of Oscillation
i |GFE i v i !
H t i i I
{ | ' ! |
| i i i !
! i 4 i |
[ | 1 |
| ' | I
!
| | ) 1 | .
i : I i ;
! Junction Box i H | Storage
Support t Cabling ! t ] t Telem.
Equip I Restraint ! } ! '
! ! ! i l
! ! ! | |
\ { 1 : i
! I i
i t ! ! :
i 1 0 ! |
) | 1 | |
I ) ' § |
1
: | X | |
] 0
t i ; 1 , i
Signals ; . : \ !
! | ! 1 '
[ I | | !
H t ( | } D
' 1 1 ) 1
t i | ¥ 1
Notes: Mags to be Measured Must be <<Support Structure
5. [Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other ?):
Voltage- NA Waveform NA
Frequency- NA
Critical Info In Signal- TBD
8. Stimuli and Calibration Requirements: TBD
7. On-Board Output Characteristics: See Item 4
Display- Yes Playback Required- No
Voltage~ NA Comparison Required (with what)- Ne
Accuracy- TBD Processing or Computations - Yes
Resolution- TBD GFE Telemetry - Yes
Repeatability~ TBD Storage~ Yes
8. Ground Qutput Characteristics:
Real Time- No Delayed (Including Physical Return)- Yes
Near Real Time- No Readout Format- Numeric
8. Identify Advanced Evaluation Techniques which May Impose Change in Processing:
None
10, Support Requirements:
GFE- Thermal- No .
Electrical- Yes Other (Specify)~ No
Pueumatic~ No
11, Environmental Data Requirements:
PO, }')CO2 pHZO pN2 pTrace Temp gt Other See Note
12, Estimated Time to Periorm Measurement: 3 Min
13. Estimated Time to Set Up and Secure Measurement; 6 Min
14, Estimated Measurement Frequency: 1/man/10 Days




@

MEASUREMENT SPECIFICATION NO.__ 1. 4.2

Measurement Name: 3Mascls and Strongth
Purpose; Eifect of Zero G on Muscie Size and Strongth
Recommended Technique:  Dynamometer, tape

Measurement Function Flow Diagram:

Signal

Stimulus ! Sensor ! Signal Cond ! Info Process ' Control | Utilization
! ! i ! 1
I : { : i
I t |
{ i | !
1 ! ) 1 1
h i | ! i a. Numuric
Major | Dynamometer | ! Bridge X ! } Display of
Equip { {Strain Gauge} Amplifier ‘ T { Force
| : ! | b. Record
t { ! ! | Muscle Size
| | ! ! 1 c. Data Storage
| ! d. Telemetry
1 t 1 4 t
| ' 1 ! 1
! i 1 !
| | N
I | X !
| ! | '
! I I |
| ! ! !
; Tape Measure , | i
Support i Junetion Box ) . X t
Equip | Subj. Protect. | | | :
i Cabling I i | i
| ! ! ] !
t i i
! | ! ! |
! f ' i i
I | 1 1
i i ' ] :
. 1 ) i H )
i i ! i
' I i , !
i ! '
i 0-5V i
Signals ) | 0-10 Hz : ) ;
! | 1 f
| [ t i 1
[ 1 ' X |
i t 1 N 1
b i ¥ 1 '
Notes:
8 Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other?): See Item 4

8.

8,

9,

11,

12,

14,

Voltage-
Frequency-
Critical Info In Signal- Force

Waveform NA

Stimuli and Calibration Requirements: Na

On-Board Output Characteristics:
Display—}s Item 4
Voltage- f 5% 1¥™
Accuracy- TBD
Resolution- TBD
Repeatability-

Playback Required- XNo

Comparison Required (with what)- No
Processing or Computationg - Yes
Telemetry - Yes

Storage- Yes

Ground Output Characteristics:
Real Time- No
Near Real Time- No

Delayed (Iuclud ing Physical Return)- Yes
Readout Format- Numeric

Identify Advanced Evaluation Techniques which May Impose Change in Processing:

None
Support Requirements:
GFE- Thermal- No
Electrical- Yes Other (Specify)- Restraint

Pneumatic- No
Environmental Data Requirements: Check for Normal Ambient
pO pCO2 pH20 pN2 pTrace Temp g Other
Estimated Time to Perform Measurement: 3 Min
Estimated Time to Set Up and Secure Measurement: 4 Min

Estimated Measurement Frequency: 1/man/10 Days




MEASUR TFICATION N
1. Measurement Name: EMG
2. Purpose: Study Muscle Tunus .
3. Recommendeil Technique: Bio-potential Measurement s
4. Measurement Function Flow Diagram; .
| Signal
Stimulus I Sensor ! Signal Cond | Info Process ! Control ! Utilization
i i t ! !
i ! 1 ! !
, !
! f ] ! |
{ i '
| ] , i !
i EEG 1 | Interration 1 H a. CRT Display
Major | Electrodes [~ >li " ! i of Integrated
§ s i ! ¢ i EMG Waveform
Equip | 4 Sig Eleetr. 3 . ! Y
| 1 Sig Gnd. : : EMG signal |’ i b. Data Storage
) | . See Note | | c. Telemetry
! | i . i
} t 1 ! |
| ! ' ] )
| I I ! 1
! | 1 |
i ! | |
1
| t | i |
I ! i | h
s - t ! Junctijon Box ) i f
E“ii"" I skin Prep Kit 1, Subj. Protect. | | |
quip i i Cabling ! | X
| X X [ !
! | X i ;
t | ! 1 i
t 1 l ! |
t ] t i X
i { ! i |
! i t f )
! \ ! [
1 | t . !
{ X 0-5V 1 . )
Signals . 0-10mVp-p | 0.1-400 Hz - | k | |
i | ACC 5% of Meas Range [' t 2
i i 28ig . ' i g
i t . | } g,
1 1 ! . I =
t t i 1 1
Notes: a. Formal Motor Tasks Shall be Implemented in
Order to Provide Basis for Work and Rest EMG Levels,
b. May be Longer When Used With Other Measurements.
5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other ?):
Voltage- See Item 4 Waveform EMG
Frequency- See Item 4 Waveform
Critical Info In Signal- EMG Waveform
6. Stimulf and Calibration Requirements: See Item 4 Integrated
Waveform
7. On-Board Output Characteristics: See Item 4
Display~ Verify Signal Integrity Playback Required- No
Voltage~ NA Comparison Required (with what)- No
Accuracy- See Item 4 Processing or Computations -~ Yes
Resolution- Telemetry- Yes
Repeatability- Storage- Yes
8. Ground Output Characteristics:
Real Time- No Delayed (Including Physical Return)- Yes
Near Real Time-~ No Readout Format- Analog (Waveform and Integrated
Waveform)
9. Identify Advanced Evaluation Techniques which May Impose Change in Processing:
None
10. Support Requirements:
GFE~ Thermal- No -
Electrical- Yes Cther (Specify)- Restraint
Poeumatic- No
11. Environmental Data Requirements: Check for Normal Ambient.
pO, pCO2 pHQO pN2 pTrace Temp - Other =
12, Estimated Time to Perform Measurement; 2 Min (See Note 2)
13, Estimated Time to Set Up and Secure Measurement: 35 Min ! ;
g
14, Estimated Measurement Frequency: 1/mans 10 Days ,\! 1
44 c
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IREMENT SPECIFICATION NO.

Stgnal Cond

Levels

Info Process

Waveform

Playback Required-

Comparison Required (with what)-
Processing or Computaticns -
Telemetry

Storage-

Delayed (Including Physical Return)-

Readout Format-

Thermal~
Other (Specify)-

Temp tgtt Other

. . Measusrement Name; B Wil Various Ao
2. Purpese: Respiratary < Metaboelic A ssment,
- 4. Recommended Technigue: See Meusurement SPEC No, L34 4,
(Breath by Breath G) Consumption, ¢ Gy Production)
f. Measurement Function Flow Diagram:
. Stimulus I Sensor !
H !
i 1
i i
1 |
t t
. i
Major ] :
Equip | |
{ [
l t
i I
i |
| 1
i
' i
| !
| |
{ 1
1 i
Support ! '
Equip ; i
I
! |
i
! i
! i
! i
i I
. 1 f
! |
f !
! !
Signals 1 i
1 |
i I
i i
1 b
i 1
Notes: Uses Breath by Breath 02 Consumption CO2
Production Measurement in Conjunction With
Logged Entries of Activity Description and Time.
See Measurement Specification No. 1.3.4.
5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other?):
Voltage-
Frequency~
Critical Info In Signal-
' 6. Stimuli and Calibration Requirements:
7. On-Board Output Characteristics:
Display-
Voltage-
Accuracy-
: Resotution-
§ N Repeatability-
% 8. Ground Output Characteristics:
' Real Time~
l Near Real Time-
9. Identify Advanced Evaluation Techniques which May Impose Change in Processing:
10. Support Requirements:
GFE~
Electrical-
b Preumatic-
11. Environmental Data Requirements:
pO pCO, pH_ O BN, pTrace
-
12, Estimated Time to Perform Measurement:
i3, Estimated Time to Set Up and Secure Measurement:
11, Estimated Measurement Frequency:

*W

Control

Signal
Utilization
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2.1 Sensory Test Battery
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MEASUREMENT SPECIFICATION oL 2. 1.1

Measurement Name:  Visual Sensc

v Test & Acuity
b. Depth Perveptinn
2. Purpese: Det. if extendwd space flight affects visual abilities of crew . Phorias
d.  Color
4. Recommended Technique: Visual test present to subject by vision tester e. Brightness Thresholds
f. Dark adaption Time
1. \ieasurement Function Flow Diasgram:
Signal
Stimulug Sensor Signal Cond Info Process Controtl Htilization
Tests e and { only
Variable Coatroller
Brightness {Advance
Major {Hecht-Schlaery Tests)
Equip Y Response
Kevs
i te and f only)
- Subject
Vision ’
Tes {Exp. Console
ester Restrained)
Record
or Responses Hard Copy
Tests a.b,c,d 1 (by 2nd {Paper formj
Crewmany
s " Visual Test DMS Record
w P
Eq?u?; Program Insert/Select (Respunses)  Frranenit to GND, or Return Tapes
H 1 |
i H 1 Vision Tester (modified for visual test pro-
i f ' grams, controller, adaptometer)
¢ t ' : Adaptometer (modified as ahove~coupled to re—
! | | sponse key for detecting responses
; | \ at brightness level}
I -
Signals X | I Controller (gdvances test programs upon sub:
. | 1 ject demand)
, h i Tape Recorder (subject responses)
, | : Response Key - record subject responses at
f ' ' brightness levels.
y i 1 Tapes and/or data recording sheets
Notes:
5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other ?): -
Voltage- Analog and discrete Waveform N/A
Frequency- N/A
Critical Info In Signal- Increase - Decrease of brightness-measurement of level at specific times - analog voltage as function
of brightness and discrete (subject response) - subjects responds verbally to discrete display data.
6. Stimuli and Calibration Requirements: Test frames and variable light intensity source
7. On-Board Output Characteristics:
Display~ Yes Playback Required- MNo
Voltage- MN/A Comparison Required (with what)- No
Accuracy- TBD Processing or Computaticns - Yes
Resolution- TBD Telemetry- Yes
Repeatability- TBED Storage- TBD
8, Ground Output Characteristics:
Real Time- No Delayed (Including Physical Return)- X
Near Real Time-~ Not critical Readout Format- TBD
9. [Identify Advanced Evaluation Techniques which May Impose Change in Processing: TBD
10, Support Requirements:
GFE- None Thermal- No
Electrical~ Yes Other (Specify)- Restraint for crewman
Prneumatic~ No
11, Environmental Data Requirements: Ambient Sume as Pre and Post Flight
pO £CO, pH,O PN, pTrace Temp g Other
12. Estimated Time to Perform \{easurement: ) min.
13, Estimated Time to Set Up and Secure Measurement: 10 min.
and Tear Down 51
14. Estimated Measurement Frequency: 1716 ds man




MEASURER FICATION NO,

{. Measurement Name: Auditory Sensory Test
2. Purpose: Det. if extended space flight affects auditory abiiity of crew a, Absolute Intensity
Thresholds
3, Recommended Technigue: Magnetic tape preseniation of stimuli and crew respense, b. Pitch Discrimination i
4, Measurement Function Flow Diagram:
Signal
Stimulus | Sensor ! Signal Cond ! Info Process : Control ! Utilization
{ i 1 . !
left ear
Audiometer
(Mag, Tape Stereo .
or Earphones Subject
Major Stim. Gen.}
Equip right ear
response starts next test
Response
Keys
Incr - Decr *
Incr - Decr e
Support Dh at gxtcn at
Equi — onstant
quip Various Hz Db (40}
Measure
Time, (To Transmit
Get Value)  ———
Record To GND.
Response
Signals )
i i , ' Audiometer( (Mag. tape sound
| ' J | atimuli) or DMS
f 1 l { Earphone (Stereo)
1 i ' ' Response Keys
i ! ! ' Response Recorder
Notes: Tests to be performed in low noise environment
3. Input Sigmal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other ?):
Voitage~ Analog, Discrete Waveform
Frequency- 50-20 KHz 500 Hz
Critical Info In Signal- a) Tone frequencies 50 to 20, 000 Hz by Piteh 40 db at 1000 Hz and - freq. change higher and
db - up to 50 db at higher freq. 1500 Hz lower until noticed (= 15 Hz)
6. Stimuli and Calibration Requirements: Tones as specified in increment of 1 Hz
7. On-Board Output Characteristics: Yes
Display-~ Yes Playback Required- No
Vaoltage- No Comparison Required (with what)- No
Accuracy~ TBD Processing or Computations -
Regolution- TBD . Telemetry- Yes
Repeatsbility- TBD Storage- No
%, Grousd Output Characteristics:
Real Time- No Delayed (Including Physical Return)- X
Near Real Time~ Not Critical Readout Format~ TBD
%, Hestify Advanced Evaluation Techniques which May Impose Change in Processing: No
i3, Support Requirements:
GFE- No Thermal- No
lectrical- Yoo Other (Specify)- Crew Restraint
Posamatic- No
$5. Exvirommental Data Requirements: Ambient

7 PO, PH,0 pN2 pTrace Temp g Other

Estimatent Time to Perform Measurement: 20

e
vﬁ? e




]

4. Measurement Funetion Flow Diagram:
Signal
Stimulus ! Sensor ! Signal Cond i Info Process ! Control ! Utilization
. t 1 1 ' [
! i i ! i
i 1 I !
. Extremity
R Grid Subject Locution Inst-
Major Chart iy Restraint g .
E uip (Full Scale) (Restraint) ructions.,
q = (Arms, Legs, Trunk)
c or Observer
amera - T Recording
Support
Equip
& Experiment
3-Degree (b;l{ﬁjsi;:med Instructions
lator Tape i
Manipulate ‘ seated I ¢ abo tor Grid Chart
(Hand) 3-Dimensional
| at Consele) Hand Movements) 16 mm camera (or recording charts)
i Manipaiator device
1 movement in 3 dimensions
v L 3-Dimensional Recorder - matches experiment
T T 7 Handmovements trials with movements,
Program - presents trials via
Signala Movement | g - taped instructors (subject will
Recorder Coupled probably be blindfolded.
. Tilm (5 min, per man per 10 days)
Transmit or recording forms of extremity
To GND locations.
Notes:
5. Input Signal Characteristics (Electrical Aualogue, Discrete Data Entry, Logbook, Other?): -
Voltage- TBD Waveform
Frequency- N/A
Critical Info In Signal- Hand movement (time required and path)
6. Stimuli and Calibration Requirements: Mag. tape and CRT, or written task instructions if observer used.
7. On-Board Output Characteristics:
Display- No Playback Required- No
Voltage- No Comparison Required (with what}- No
Accuracy- TBD Processing or Computaticns - TRD
Resolution- TBD Telemetry ~ Yes
Repeatability- TBD Storage- No
8. Ground Output Characteristics:
Real Time- No Delayed (including Physical Return)- X
Near Real Time~ Not Critical Readout Format- Must reconstruet hand movements. Pictures
. of extremity location. (if camera used)
9. Identify Advanced Evaluation Techniques which May Impose Change in Processing:
10. Support Requirements:
GFE~ N/A Thermal- N/A
Electrical- Yes Other (Specify)- crew restraint
Pneumatic- N/A
11, Environmental Data Requirements: Same as on ground tests
pO pCO, pH O PN, pTrace Temp g Other
12, Estimated Time to Perform Measurement; 15
13. Estimated Time {o Set Up and Secure Measurement: 10
14. Estimated Measurement Frequency: Once

AE

UREMENT SPECIFICATION NG, 2,10

Measuremant Name: Proprioception Sensory Tost

Purpoge: Det, if extended space flight affects man’s proprioceptive abilities.

Recommended Technique: Perform extremity location and hand movements.

/Man/10 Days 53
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CMENT SPECIFICATION NOL ~

rv Test [

1. Measurement Name: Cutaneous S

2. Purpese: Det. if extendwd space travel alfects man's cutancous touch abilities.

3. Recommended Technique:

4. Measurement Function Flow Diagram: e :
Signal
Stimulus ! Sensor [ Signal Cond | Info Process : Control ! Utilization
’ ’ ‘ | F
Cutaneous ! f
Experiment - Operator Subjeet : .
Kit {
A ! i
Major : !
Equip ' X
Stimali y , !
(Pressure, - | !
2-Point Thres- E;;;‘“dm . Verbal X !
hold, Stimnlus (Mag. Tap Responses | ¢ i
Qi or Forms)
Site, Mass ! i
Discrimination) ! t
! I
! ! |
{ { ] ! |
! ! i i ,
t ! 1 | |
Support ] ! { | i
Equip | ‘ ! ! '
) ! i ) |
| ' i Kit - probhably contained 2 point calipers
| ! ! for threshulds - also muy have
| : : apparatus for pressure, and
i i ' threshold measurements.
i M \ Pressure device capable of applying
| ) t 1 to 60 gram pressure per square mm.
1 | ' Equal volume objects differing in
H | i weight)
t ) S
Signals ) | ; \
! ! i : !
i 1 | | l
[ ' i ) i
1 t 1 B i
! 1 T 1 1
Notes:
5, Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other?):
Voltage- NA Waveform NA
Frequency- NA
Critical Info In Signal~ Subject responses are recorded by obsarver.
8. Stimuli and Calibration Requirements: Mechanical Stimulation
7. On~Board Output Characteristics:
Display- NA Playback Required- NA
Voltage- NA Comparison Required fwith what)- NA
Accuracy- TBD Processing or Computations - NA
" Rescolution- TBD Telemetry ~Yes
Repeatability- TRD Storage- No
8. Ground Output Characteristics:
Real Time-NA Delayed (Including Physical Return)- X
Near Real Time- NA Readout Format- Yes, No subject response recorded by subject
9. Identify Advanced Evaluation Techniques which May Impose Change in Processing:
10. Support Requirements:
GFE- NA Thermal- NA 5
Electrical- NA N Other (Specify)- Crew restraint
Preumatic- NA
11. Environmental Data Reguirements: Same as ground environment

P9, pCO, PH,O

o k,
pN2 pYrace Temp gt Other g
_— — - — — .

12. Estimated Time to Perform Measurement: 30 min.
i3. Estimated Time to Set Up and Tear Down and Secure Measurement: 10 min,
14, Estimated Measurement Frequency: once muns10 days
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MEASUREMENT SPECIFICATION NO, 2.2

1. Measurement Name: Higher Thosght Proce
2. Purpose: Del. ailucts of extended space flight on higher thought processes.
3. Recommended Techrique: Periodic presentation of problan - solving tests, f.e., arithmetic
computation, inductive reasoning, analogies.
4. Measurement Function Flow Diagram:
. Signat
Stimulus ! Sensor 1 Signal Cond | Info Process : Controi ! Uttlization
! i i i
) ! [ . !
i i | !
f | ] ! !
E_—‘ ) t | Subject . 1 {
CRT/Viewer B4 (3t exper- i ¢
T tBmt
Major i . ' iment consele} : ' |
! 1
Equip i : i ; !
| i 1 i l
1 1 i i ' !
DMS. Program ! Keyboard o Answers Transmit !
for Visual B | (Response) \ {Data Record) { * To GND |
Presentation i ! [ ! 1
of Problems i ! | ! [
1. Arithmetic | ! ! ! |
2, Word Analogies , ; i ! ]
3. Reasoning X ! ! !
Problems : i : : i
Support i t [ i :
Equip | ! ) | .
I
[ i ' ! X
! I } CRT ' .
i t ) Response Key Board |
i | i Program for presentation of tests |
| 1 t  via CRT/Viewer |
i | ! Automatic Recording of subject |
i 1 : reaponses (could be on mag. tape |
: | | but print-out preferred) \
! ) !
t ! X f
Sigpals 1 ' ; ) t
! 1 i I !
l ' | 1 !
| } 1 i |
I i [l ' {
1 l} 1 i '
Notes:
5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other ?): -
Voltage- Discrete Waveform - NA
Frequency- NA
Critical Info In Signal- Content of subject's response to stimuli
6. Stimulf and Calibration Requirements: Alpha-numeric presentations
7. On-Board Output Characteristics:
Display- Yes Playback Required- No
Voltage- No Comparison Required (with what)- No
Accuracy- TBD Pr {ng or C tations - No
Resgolution- TBD Telemetry - X
Repeatability- TBD Storage- No
8. Ground Output Characteristica:
Real Time~- No Delayed (Including Physical Return)- X
Near Real Time- No Readout Format- Ans. to problems - probably alpha-numeric.
9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: None
10. Support Requirements:
GFE- NA Thermal- NA
Electrical- Yes Other (Specify)~ Crew restraint
Poeumatic- No
11. Environmental Data Requirements: Same as pre-flight
pO pCO2 szo pNz pTrace Temp gt Other
12, Estimated Time to Perform Measurement: 20 min v
13, Estimated Time to Set Up and Secure Measurement: 4 min
14. Estimated Measurement Frequency: Once/Man/10 Days 5




MEASUHEMENT SPECIFICATION NO, 2.3

1. Messuremest Nams: Memory - Short and Long Term

Experiment Program
i

1

2. Purpose:r Dat, if exteaded space flight affects retentinn
3. Recommended Techni¢re:  Visual presentation of memory tasks such as aipha-
4. Measurement Function Flow Diagram: .
. Signal
Stimulus ! Sengor ! Signal Cond ! Info Process ' Control ! Utilization
| ! i ; ]
: : i X !
i ! ! . i
! I | |
) i , i |
1 | | ! i
. ! i ! t 3
Majar i , | |
Equip . . \ < - R . ; !
Same as higher theught processes (Measurement Spec. Yo. 2.2) but input  is numeric
digits and alphabetical non-sense syilables.
i t | t
» n . | |
1 ! 1 ! |
' 1
! ! : | !
’ i | i :
| l ) H |
! i i ! '
! | i H i
Support | ! i 1 !
Equip ; ! | 1 X
t ! 4 { 1
i ' i
| !
, | ! | |
{ : H
i ! ' ! 1
t
1 ! ' \ t
1 i ! )
1 ' 1 i |
! | ' |
) i !
I +
t i
| i - t
Signalg 1 N . i ¢
| | ' | CRT
i i f ' Keyboard
¥ i } |
i ] i :
' ! ] '

Notes:

5. Input Signal Characteristica (Electrical Analogue, Discrete Data Entry, Logbook, Other?):
Voltage- discretes Waveform - NA
Frequeacy- NA
Critical Info In Signal- content of subject's response to stimuli

8. Stimull and Calibration Requirements: Alpha-numerics presented via CRT/or viewer

7. On-Board Qutput Characteristics:

Display- Yes Playback Required- No
Voltage- No Comparison Required (with what)- o
Accuracy- Processing or Computations - No
. Resolution~ TBD Telemetry - Yes
- Hepeatability- Storage- No
8. Ground Output Characteristics:
Real Time- No Delayed (Including Physical Return)~ X
Near Real Time~ No Readout Format- Ans. response print-out

9. Identify Advanced Evaluation Techniques which May Impose Change in Proceasing; None

10. Support Requirements:
GFE~ N/A Thermal- No TE
Electrical- Yes Other (Specify)- Crew restraint 4
Preumatic- No

11. Environmental Data Requirements: Same as preflight .

p02___ pCOz_____ szO____ pNz____ pTrace Temp ___ "g" ... Cther %
12. Estimated Time to Perform Measurement: 20 min ~
13. Estimated Time to Set Up and Secure Messurement: 4 min

14, Estimated Measurement Frequency: 1/Man/10 Days
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MEASUREMENT SPECIFICATION NO. 2.4
i, Measurement Name: Vigilance {Operational Tasks)

2, Purpese:r To del. possibie changes by man's vigilance capacity as a function of
extended space {light,
3. Recommended Technigue: Measurement of crew's vigilance during performance of
long monitoring, at experimentsl console,
4. Measurement Function Flow Diagram:

Sigral
. Stimulug ! Sensor ! Signal Cond ! Info Process | Controt ! Utilization
! ! I ! t
! i | ! i
Random i IBLMGS t i ! .
Changes F1on UL subject i Response ! )
—_— | Eruipment - Console) [T®1 ¢ !
to t i | Stimuli ! |
Major Caonsole i1 Visual Auditory i , : t
Equip Indicators i{ Displav | Display | \ . I
i ; | [ o
i ; | :
| | | ) |
| { | Blink t | Acknowledge- | ¢ I
Indicator U wars ! {Rate t | ment of ! !
Lights CRT, i ““""l“g ; Time/Frequency| ' | Signal ' |
Meters, etc. i signa i ; ! i
requiring required t i '
K ! I immediate ! t |
immediate v i | i
response ) esponse | ! | 1
1 0 1
Support { ! i i ] ‘1
Equip | ! Recorde
{ Elapsed { corder | . )
| : 1 Time of Signal ! Transmit !
| ¥ . [ |
1 N to Response t To GND )
| ; L er No Response) | |
1 1 ' i
t ] [ i :
} f 1 I |
. t 1 1 i |
i 1
1 : ! s !
1 1
t ¢ . ¢
Signals § ! ) ! |
! ! +  Experiment Console panel - displays :
: : | Timer/recorder - for time of response
¢ \
t t 1 .' i
} i i b ¥
Notes:
Input Signal Characteristics (Flectrical Analogue, Discrete Data Entry, Logbook, Other?): -
Voltage- HA Waveform NA
Frequency~ } e

Critical Info In Signal- Length of time between onset of stimuli (change in status) and subject response (correct change in status)
6. Stimuli and Calibration Requirements: Visual and auditory stimuli to which subject is required to respond as a task.

7. On-Board Output Characteristics:

Display~ Visual & auditory Playback Required- No
Voltage- Displays Comparison Required (with what)- Pre-flight and inflight comp.
Accuracy- Processing or Computaticus -
Resolution- } TBD Telemetry - Yes
Repeatability- Storage- Yes
8. Ground Output Characteristics:
Real Time- Delayed (Including Physical Return)- X
Near Real Time- X Readout Format- Time to correct simulated change

9. Identify Advanced Evaluation Techniques which May Impose Change in Processing:

10. Support Requirements:
GFE- Thermal-
Electrical- X Other (Specify)-
- Pneumatic-
11, Envir 1 Data Requir
PO, pCO2 pHZO pN2 pTrace Temp gt Other

12, Estimated Time to Perform Measurement; 1 - 10 minute total

13. Estimated Time to Set Up and Secure Measurement: 10

12

14. Estimated Measurement Frequency: Once/Man/10 Days
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2.5 Learned Activity
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MEASUREMENT SPECITICATION NO,

Tavget With Cursor
Displaced by Pro-
gram Minns

Subject Compensation

1. Measurement Name: Learned Activity (Trac
2. Purpose: Det. if Eve-Hawd Con atod Activi has Tracking are Affected by Leong Space Habitation.
- 3. Recommended Technique: Pursuit and Compeneatory Tracking - CRT Display and Joy-Stick - Two Dimensional Tracking
4. ieasurement Function Flow Diagram:
Signal
Stimulus | Sensor ! Stgral! Cond | Info Process ! Control | Utitization
- ' ; & ! ! i
i E i
i ! { ! i
; . '
i ; i 1
T [ -
| ! : ! l !
4 | ; : o f
).ra;fw : v | Hand-Held . MS . , Ervor Data
Equip ¢ Control Joystick ¢ Elecironic K :
| , integrator i Stored for
8GU. Point Source i Subject ] ! Transmission
Target Motion Gen- i {at Exper. !
erator. (Note 2) Console !
(Variable Freq Sine Thigh !
Wave) or Fixed Restraint) ;
!
t
{

)
!
!
I
i
|
i
1
!

i
CRT - Point Source
Cursor
Joystick coupled to cursor for
continuous pursuit tracking.
Joystick coupled to point source
for continucus compensatory iracking.
Electronic integrator for error
measurements.
Stored program equation,
|

Support

T
H
|
{
'
\
t
|
i
l
i

Equip i

{

i

|

1

!

i

i

1

1

Notes: Note 1: Two Modes of Operation

a. Pursuit ~ Subject moves cursor to foliow
sine wave movement of point source light,

b. Compensatory ~ point source stays in center
of CRT - cursor movement a function of course

{
t
!
i
1
t
I
H
1
t
i
i
|
4
]
)
i
4
t
1
i
[
i
|
i
i
1
|
generator and subject’s control movements. :

.
'
'
i
t
t
'
'

Note 2: Random displacement, direction, amplitude or frequency of
change as a function of subjects inputs

5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Loghook, Other ?): -
Voltage- Analog Waveform -~ Random Program of lcreasing Difficulty
Frequency~ NA Until Certain Error Reached.

Critical Info In Signal- Error - Separation Between Cursor and Point Source.
Stimuli and Calibration Requirements: Point Source on CRT as Target - Cursor

On-Board Output Characteristics:

Display~ CRT Playback Required- No
Voltage- TBD Comparison Required (with what)- No
Accuracy- TBD Processing or Computatioas - No
Resolution- TBD Telemetry - Yes
- Repeatability- TBD Storage~- No

8. Ground Qutput Characteristics:
Real Time~ No Delayed (Including Physical Return)- X
Near Real Time- No Readout Format- Error Score Average (Arbitrary Units)

- 8. Identify Advanced Evaluation Techniques which May Impose Change in Processing: None

10, Support Requirements:
GFE- Thermal- No
Electrical- X Other (Specify)- Restraint

[

Poneumatic- No

11, Eunvironmental Data Requirements: ldentical to Pre-Flight {i.e. Lighting Same, Restraints, etc.)
p0O pCO2 pH?O pNz pTrace Temp gt Other

3
-
o

Estimated Time to Perform Measurement: 10 Min

13. Estimated Time to Set Up and Secure Measurement: 10 Min

14. Estimated Measurement Frequency: 1,/Man/106 Days
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AEASUREMENT SPECIFICATION NO. 2,
1. Measurement Name: Learned Activity (Reaction Time)
2, Purpose: Det. if Long Space Habitation Affects Man's Reaction Time. Comparizon of RT During Space Flight and Preflight.
3, Recommended Technique: Visual and Awditory Stimulus ~ Release of Spring Louded Button Measure Both Simple and
Disjunctive Reactions,
4, Measurement Function Flow Diagram:
Signal
Stimulus | Sensor ! Signal Cond | Info Process “ Control ! Utilization
1 i i i
i i ! i |
Mag. Tape 1 ! i i |
Stored | ! i ! :
Program i ! t : ‘
! i ¢
N i : ! |
;Y:‘i;)r Mode I | Auditory i ! 1 |
-qup Stimul T !
Aand B timulus : 4 Right Hand : |
| | Subject | Push Button . DMS |
| I T W A B
i . Push Button ;L :
| ;
3 | | ! !
! I ! i
Mode II | Visual { | i .
A and B | Stimulus ) ! Time From !
! ' 1 | Stimulus Onset |
§ : i | toReleaseof 1
Signal Generator or | ! | ! push Button |
,SE“"u‘i"m DMS Software (Ready | | : i i I
quip Signal and Stimulus) | ! X : ! !
| |
1 ' H
! | i { t
J 1 H i
| i P l i
i i ' ! I
Notes: Mode I - Auditory CRT ~ with light points at various sectors
A - Simple RT ~ respond to stimulus by R . .
release of PB Light Points - program and control p;esenmtxon
B '~ Complex RT - respond either left/ Mag. Tape and Earphones
right hand or both to specific -
Stimulus at specific ear. Response - push buttons
Recorder for measurements
Mode II ~ Visual
A - Simple RT - release PB at on-set of
point source
B - Complex RT ~ release of left/right/
both push buttons depending on position
of point source on scope.
" 5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbock, Other?):
Voltage~ Yes Waveform
Frequeacy-TBD
Critical Info In Signal- Time From Stimuli Onset to Response
Require ready signal to vary from 0.5 to 2 seconds before presentation of stimulus
6. Stmuli and Calibration Requirements: Auditory - Tones required 1) Ready Tone; 2) Stimulus Tone - 500 to 4000 Hz and app. 60 db.
Visual - Ready Indication - left/right/both hand stimuli
7. On-Board Output Characteristics:
Display~ Yes Playback Required- No
Voltage~ TBD Comparison Required (with what)~ No
Accuracy- TBD Processing or Computations -
- Resolution-TBD Telemetry - X
Repeatability- TBD Storage- No
8. Ground Output Characteristics:
Real Time- No Delayed {Including Physical Return}~ Yes
Near Real Time- No Readout Format- Time of response from stimulus onset to response.
9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: None
10, Support Requirements:
GFE~- No Thermai-~ No
Electrical- X Other (Specify)- No
Paeumatic-No
11, Environmenta! Data Requirements: Same as preflight environrnent
gt
PO pCO2 pH20 pNZ pTrace Temp g Cther
12, Estimated Time to Perform Measurement: 12 min.
13. Estimated Time to Set Up and Secure Measurement: 10 min.
14, Estimated Measurement Frequency: Once/Man/10 Days
62
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FREMENT SPECIFICATION KO, 2.6

1o Measuremant Name

2. Purpese: Det. Chang

aee of Crew During Fxtended Space Flight,
3. Recommended Technique: Periodic Filming of Subjects Duciny Performance of Specific Infight Tasks. (GFE Expeciment M-055)

1. Measurement Function Flow Diagram:

Signal
. Stimulus ! Sensor ! Signal Cond ! Info Process Cautrol Ttilization
I
: i Camera f
. 1 Sites

16 mm
Cameras

Command
Module

f
'
!
I
!
l
1
i
i

t
1
|
f
1
; i | |
. . i Orhital |
Mal?r S ! ! ! ) !
Equip Stereo ! ; ArEEnID ; Subjec +___Film |
Lens [ t . ] Performance | 1 Return :
Attach, | | z | !
! i I
Time Record | | i : |
Corresponding ' \ ’ il \
to Frames ! | ) | I
| !
i : Ambient Lighting : !
i ; Requirements and i !
| | Fixed Camera i !
| t , Locations | :
Support | ! | '
Equip ) : I i '
1 I}
: t i : {
! ! , |
! ! i !
| | s ! !
t i ' | i
i i 4 { )
. 1 i ! l |
! | ! [ \
i ) ! X .
! i \ ! !
Sigmals | t ¢ f '
! i ' !
t 4 t 4 !
| ' | | !
i i i f i
' i t ¥ H

Notes: * Possible inclusion of medified shutter to permit multiple exposure per frame as well as a lens stepping device
to permit four photo frames (1/4 of full frame) per frame.

5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other ?): -
Voltage- NA Waveform - NA
Frequency- NA
Critical Info In Signal-
Require time and frame information
6. Stimuli and Calibration Requirements: Time fix for start and stop of camera - relatable to frames.

7. On-Beard Output Characteristics:

Display- Yes Playback Required- No
Voltage- No Comparison Required (with what)- No
Accuracy- TBD Processing or Computatiuns - No
Resolution- TBD Telemetry - No
Repeatability- TBD Storage- Film
8. Ground Output Characteristics:
Real Time- No Delayed (Including Physical Return)~ Film return
Near Real Time~ No Readout Format- Frame and time

9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: None

10. Support Requirements:

GFE~- Yes - pressure suit (EVA) Thermal- No
Electrical~ Yes Other (Specify)~ EVA Egress
Pneumatic-

11. Environmental Data Requirements: Same as preflight environment

PO, pCO2 pH20 pN2 pTrace Temp g Other
12, Estimated Time to Perform Measurement: 20 Min per man Note: Gross estimate ~ very difficult to ascertain as trade study
. required of wt, limitations vs experiments to be perft

13. Estimated Time to Set Up and Secure MeasuTrement: 5 Min 5
A
14. Estimated Measurement Frequency: i/Man/day ‘,




CIFHCATION MO 2T

1. Measurement Name: Cliniecal Fvah n Crew Com feation §
2. Purpose: Det, I Tong Space Flight, Confindment, cte,, Affect i1
3, Recommended Technique: Comparison of Pre-Flight Adjustment with Flight Ads
Testing, Monitoring of Crew Conversation, and Relats
4. Measurement Function Flow Diagram:
Sigmal
Stimulus | Sensor Sigral Cond | Info Process ' Control ! Utilization
Note: It is anticipated that this evaluation will be GFE i.a. . specified by Na
are performed on the crew, The luating psvehiatrist should menitor crew
associations may be included depending on reconymenda from psychiatrist T for pre-
sentations of above may be required.
Major F— ; Ny
E k3 < L ang ] .
e Module T ‘ (‘all Down,
i f . Erase
- i | !
N Orbitat f i
Microphones Workshop ¢ R.,nl f i I e —
I Time 1 ! i
- ' Transmit - on
Recreation ' N ' H Gnd
to Gnd ' t
Area | t i |
[ ' ! .
! ! t ]
| ! | t )
Recommended Exp. ! ! i ]
* Configuration: Psychiatrist assigned to particular subject monitors ! :
conversation during performance of various tasgks. ! {
Recorded on ground for evaluation, When psychiatrist ' |
unavailable, tape record conversations and sample periodically, ! H
! H ! 1
! i : ! X
Support | } 1 ! !
Equip | | ' ‘ |
Clinical ' } 1 1 \
Tests, T | i | .
Daily Logs 1 ) E \ .
| t
} [% Transmitted to Ground + + {Recordl
Data From ; | ! : H .
Other Measure- . . ; X P
ments | ' . 1
[
1 § i f i
[ i 1 t t
Notes: Test Materials A total picture of changes in psychological behavior
Microphenes will be obtained via post fiight analysis of all available
Tape Recorder information.
Data Transmission
5. TInput Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other ?):
Voltage- TBD Waveform NA
Frequency-NA
Critical Info In Signal- Responses to questions ~ Crew conversation
8, Stimuli and Calibration Requirements: Prepared questions
7. On-Board Output Characteristics:
Display- Yes Playback Required- No
Voltage- No Comparison Required (with what)- No
Accuracy- TBD Proceasing or Computations - No
Resolution- TBD Telemetry - X
Repeatability- TBD Storage- X
8. Ground Output Characteristics:
Real Time- (Yes) Delayed (Including Physical Return)- (Yes)
Near Real Time- No Readout Format- Verbal responses
Crew Conversation
9, Identify Advanced Evaluation Techniques which May Impose Change in Proces sing:
10. Support Requirements:
GFE- Thermal-
Electrical- X Other (Specify)-
Pneumatic-
11, Environmental Data Requirements: Record of environment
pO pCO2 p}{20 pN2 pTrace Temp g Other
12. Estimated Time to Perform Measurement: 5 min
13, Estimated Time to Set Up and Secure Measurement: None
14. Estimated Measurement Frequency; Once/Day/Man
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SECTION 3

LABORATORY ANALYSES
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3.1 On-Board Measurements
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3.1.1 Blood Measurements
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MEASUREMENT SPECIFICATION NO. 31,101

1. Measurement Name: Blood 3, sment - Whole Blood with No Anticoasulant

> Blood Changes Under Zero "GY Conditions

2. DPurpese: To

3. Recommended Technique: Eight Discrete Measurements by Mirroscopie

and Timiag Technigues

Measurement Equipment Block Diagram:

Signal
Utilization

t
i
!
|
!
!
|
‘ |
Equip T (Filter Paper) L g DAD S/

I
i
|
i
!
i
|
|
{
I
!
!
|
i

|
¢
[
i
!
t
Major Blotter -;—>wns !
i
i
+ N
| i (Kevboard Entry) ) |
i 1 ) |
! ! Stai ! ‘
! . ain Micro- X .
System scope i amers :
| ; | - ! .
Syringe | . ! N {
or » VEC ! Hemacviometer |_g] Micro- ¢ .
Lancet ! Pipet i scope WBC Count
— i } i i ,  toDADS/S
i .
Support 1 ! : !l !
Equip | REC ! Micro~ ‘ BC
He Hemacytomet 1 MCT i . RBC Count
"1 Pipet ! emacytometer | scope T DAD /8
! ; ) ! |
i { i
1 i N i
[ Capitiary || BEM/Timer || [ringar | Trash Baler
Tube T 7| Centrifuge Scale 1
! y i X L DAD 8/5
. . | ; . (Keyboard Entry)
1 | ! ' !
Signals f ; : , t
! ! t 1 !
1 ! 1 i '
' t ' | i
t ' 4 ' i
1 1 —_— i + b
Notes:
Keyboard Entry
S: Input Signal Characteristics (Electrical Analogue, |Discrete Data Entry,| Logbook, Other ?): .
Voltage~ NA Waveform -~ NA
Frequency- NA
Critical Info In Signal~ Counts, Microscopic Findings, Times
6. Stimuli and Calibration Requirements: None
7. Omn~Board Output Characteristics:
Display- Procedures Playback Required- TBD .
Voltage- TBD Comparison Required (with what)- Chart Showing Reticulocyte and

Accuracy-~ Processing or Computaticns - Typical Blood Cells

Resolution- ; TBD Telemetry- Yes
Repeatability-, Storage- Film Freezer, Slides

8. Ground Output Characteristics:
Real Time- } TBD Delayed (Including Physical Return)- X
Near Real Time- Readout Format- NA

9. Identify Advaunced Evaluation Techniques which May Impose Change in Processing: NA

10. Support Requirements:
GFE- WMS or Trash Baler Thermal- TBD
Electrical- Microscope Light Centrifuge Other (Specify)-
Pneumatic- TBD

11, Environmental Data Requirements: On All - at Intervals, e.g., 1 X1 Hr.
pO pCO, pH O pN, pTrace Temp g Other

l

12, Estimated Time to Perform Measurement:
TBD

e Gk Gh O 0 -9 65 O @ e @2 ¢Ch el
»

13, Estimated Time to Set Up and Secure ifeasurement:

14, Estimated Measurement Frequency:




1. Meagurement Name: Blood Measurement ~ Whole Blood with any Anticoagulant
2. Purpose: To Evaluate Bload ‘hanges Under Zero "G" Conditions
3. Recommended Technique: Two Discrete Measurements. By Radioisotope Tagging Technique.
4, Measurement Equipment Block Diagram:
§ 1 ' t
t i 1 t
l i !
{ 1 f 1
i
! t ) 1
i ! ! !
* 2 4 i
.\rajf)r | Syringe | - - | DAD s8/8 |
s | o i Koo ’
! | Anticoagulanty| 1 |Sensor | (Keyboard .
i | i Entry) i
! 1 1 i
| ! i !
) t [ '
1 ' 1 !
! ' 1
I i | l
i ! t |
i J [ t
! ! 1 |
Support ! t 1 i
Equip | 1 | |
! !
! , [
‘ +
1 1 J
i ) i 1
1 i ) |
{ ] ] {
i i 1 {
] ' [ 1
! ! ! I
f ) i '
{ | ! i
Signals i i ) : |
l | | |
[ ' i )
I | ¥
| i ' !
1 { t ¥
. Notes:
. Keyboard Entry
5. Input Sigpal Characteristics (Electrical Analogue, {Diacrete Data Entry, | Logbook, Other ?):
Voltage- NA Waveform ~ NA
Frequency- NA
Critical Info In Signal- Radioactivity Level
6. Stimuli and Calibration Requirements: None
7. On-Board Output Characteristica:
Display- Procedure Playback Required- TBD
Voltage- TED Comparison Required (with what)- Baseline Data
Accuracy~ Processing or Computationg- NA
Resolution- TBD Telemetry - TBD
Repeatability- Storage- NA
8. Ground Output Characteristica:
Real Time- } TED Delayed (Including Physical Return)- Yes
Near Real Time- Readout Format- NA
9. [Identify Advanced Evsluation Techniques which May Impose Change in Processing: None
10. Support Requirements:
GFE- Thermal- TBD
Electrical- TBD Other (Specify)~
Poeumatic-
11, Eavironmeuntal Data Requirements: At Periodic Intervals, e.g. 1 X/Hr.
PO, ])CO2 szO pN2 pTrace Temp gt Other
12, Estimated Time to Perform Measurement:
13. Estimated Time to Set Up and Secure Measurement: TBD

1

AEASUREMENT SPECIFICATION NO. 3.1

Estimated Measurement Frequency:

I
!
1
i
i
!
!
!
i
|
|
I
i
!
i
!
1
i
t
'
f
i
I
1
t
!
!
!
b
1’
i
i
i
!
i
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Signal
Utilization
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MEASUREMENT SPECIFICATION NO. 2.1.1.3
1. Measurement Name: Blood Measurement - Oualated Blood
2. Purpcse; To Evaluate Blood Changes Under Zero “'G" Condition
A.  Recommended Technique: One Discrete Mezsurement by Spectrophotometeric Technique

4. Measurement Equipment Block Diagram:

. Signal
i ! ! ! i Utilization
| ! 1 : 1
i i i 1
i ! | !
! I i ! !
| ¢ 1 ; :
! l ! .
Major | | t i !
Equip i | lAdL T2 ndie . !
syringe | | |n || Sonrolled ! L 'ir WMS
(Oxalate) |' Tubes e \;':‘e‘i' T d o DAD /5
LMixer . __ __ ] I .
| 1 Timer ! Meter 0. D, i | teyboard Entry)
I ! I
! f I !
! |
| . . | |
! X l ,
{
} | t 1 |
i ! ! i ,
! b | | |
Support | ! i 1 '
Equip ' ! ! I '
| 1 1 - H
i s ! i
! f i ! i
1 ! i ! i
1 ! f | '
| 1 t ! |
} ) ' i |
hd 1 i i t |
t | ! | ,
| | i .
i 1 i . i
Signals ¢ ) : ' [
t
! ! i I \
! ! ' 1
[ i ' | i
] [ 1 . !
b ' t t +
- Notes:
Keyboard Entry
5. Input Signal Characteristics (Electrical Analogue, |Discrete Data Entry,| Loghook, Other 9): e
Voltage- NA . Waveform - NA
Frequency- NA
Critical Info In Signal- Spectrophotomer Meter Reading
6, Stimuli and Calibration Requirements: None
7. On-Board Output Characteristica:
Display- Procedure Playback Required- TBD
Voltage- TBD Comparizon Required {with what)- Standard Curve
Accuracy- TBD Procegsing or Computations ~ NA
Resolution- TBD Telemetry - NA
Repeatability- TBD Storage- NA
8, Ground Output Characteristics:
Real Time- BD Delayed (Including Physical Return)- X

T .
Near Real Time- Readout Format- NA
9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: NA

10. Support Requirements:
GFE- WMS or Trash Baler Thermal- TBD
Electrical- Spectrophotometer Controlled Temp, Mixer Oiher (Specify)-
Pneumatic~ TBD

11, Environmeutal Data Requirements: Monitor at Periodic Intervals, e.g, 1 X/Hr.
PO, pco, pH,O PN, pTrace Temp g Other

12, Estimated Time to Perform Measurement:
Estimated Time to Set Up and Secure Measurement: TBD

13

13
14. Estimated Measurement Frequency:




MEASUREMENT SPECIFICATION NO.__ 4.t.t.4 .
1. »Measurement Name: Blood Measurement - Plasma with any Anticoagulant H
S
2, Purpose: Determine Tota! Plasma Volume Changes in the Astronauts
3. Recommended Technique: One Discrete Measurement by Radioisotopic Technigue 5
4. Measurement Equipment Block Diagram: -
: Signal
! i ! ! ! Utilization
1 i ! ! !
! ! i : i
| ! | ; f
I
: Trash Baler , ! \ )
| Tube and | ! | {
) Packed Cells| ! ! |
Major | | f '
Equip I 1 I ! { ;
: ! X ! [ )
Syringe | Centrifuge ) i Radioactivity i H DAD 5/5
(Any To T T Sensor S R —— (Keyboard Entry)
Anticoagularnt) | |RPM lTimer 1 \ Plasma ' t €eyboar v
i : ! ll !
i X \ 1 !
. t
! ) ' | X
1 ! 1 i |
t } ' | \
' ! | | i
Support | t i i .
Equip I ! | ! !
{
l ) ! | i
l ! i 1
| ' ! | r
i t
i ) f I :
1 i } 1 ' o
! ' l l |
1 1 1 1 |
! I ! I \
] i ! .
t ) J . '
Signals i i N : | ! =
i i f I !
! ' i ) !
i t 1 | i i
1 1 t ' !
' I | 1 1
Notes:
. Keyboard Entry
5. Input Signal Characteristics (Electrical Analogue, [Discrete Data Entry,| Logbook, Other 2
Voltage- NA Waveform ~ NA
Frequency-~ NA
Critical Info In Sigral~ Radioactivity Level
6. Stimuli and Calibration Requirements; None
7. On-Board Output Characteristics:
Display- Procedure Playback Required- TBD
Voltage- TBD Comparison Required (with what)- Baseline Data
Accuracy- TBD Processing or Computations- None
Resolution~- TBD Telemetry - TRD
Repeatability- TBD Storage~ NA
8. Ground Outputr Characteristics:
Real Time- 5 Delayed (Including Physical Returm)- X
Near Real Time-~ TBD Readout Format- TBD
9. [Identify Advanced Evaluation Techniques which May Impose Change in Processing:
10. Support Requirements: "
GFE~ None Thermal- TBD
Electrical- Centrifuge Other (Specify)-
Pneumatic- TBD
11. Environmental Data Requirements: %
PO, pCOZ pH20 pN2 pTrace Temp g Other
12, Estimated Time to Perform Measurement: )
{ TBD
13. Estimated Time to Set Up and Sacure Measurement: 7
14. Estimated Measurement Frequency: /
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- 4. Measurement Equipment Block Diagram
| \ Signal
f | ! ’ ! Utilization
i i
' 1 !
i i : i !
! ] !
: ' 'I 1 (Keyboard Entry)
| ! | I DADS/S i
Major | ! [ X ;
. | t i
Equip i ) | , |
I ! ! § !
' 1 ] | 1
. f ini . 1
Heparinized ! +37°¢ o i Staining 1§ Micro- Store
] —- - 4 .
Syringe T Incubator : lides : System | | scope CamemT Film
{
i ) : ! : |
| {5%CO, ' ! | ! | Store
| Bubbler { : i ¥ | Slideg|
I
[ ! ! [ .
f
1 \ ] i |
Support t | | i .
Equip \ ! | | X
f
I X ! ! K
! { 1 ! {
t \ N i |
t } | 1 |
! | 1 i |
{ 1 1 | |
. * i 1 ' i )
! | ! i
i ) ' f !
l 1 } . [
Signals t h : . i
! ! 1 t !
1 ' ' \ !
i 3 1 ) }
i i ] N i
¥ H 1 ¢ +
Notes:
Keyboard Entry
5. Input Signal Characteristics (Electrical Analogue,| Discrete Data Entry, | Logbook, Other ?):
Voltage- Waveform- NA
NA
Frequency-
Critical Info In Signal- Microscopic Findings
8. Stmuli and Calibration Requirements: None
7. On-Board Cutput Characteristics:
Display- Procedure Playback Required- TBD
Voltage~ TBD Comparison Required (with what)- Baseline
Aceuracy~ TED Processing or Computaticns -~ NA
Resolution- Telemetry - Yes
Repeatability~ Storage- Yes
8. Ground Output Characteristics:
Real Time- TBD Delayed (Including Physical Return)- X
Near Real Time- TBD Readout Format- NA
- 9. ldentify Advanced Evaluation Techniques which May Impose Change in Processing: None
10. Support Requirementa:
GFE- TBD Thermsal- TBD
Electrical- Power and Light Other (Specify)~
Pneumatic- TBD
11. Environmental Data Requirements: At Periodic Intervals, e.g., 1 X/Hr.
po pCO2 pH20 pN2 pTrace Temp W Other
12, Estimated Time to Perform Measurement: j
' 13, Fstimated Time to Set Up and Secure Measurement:  TBD
14, Estimated Measurement Frequency: ) 75

NT SPECTFICATION NO. 3.1.1.5

MEASUREM
Measurement Name:  Blood Measurement - Heparinized Blood
Purpase: To Determine Mutations Due to Radiation Effects.

Recommended Technique: One Discrete Measurement Using the Microscopic Technique




MEASUREMENT SPECE

FICATION NO, g.1.1.8

1. Mvasurement Name: Blood Measurement - Serum
2. Purpoge: To Determine M-otabolic Change in the Astronaut
3. Recommended Technique: Seven Discrete Measurements Using the Epectrophotometric Technique
4, Measurement Function Flow Diagram;
. Signal
| t t : i Utilization
i f i |
! ! ! ! |
) [ t !
i | 1 ! !
| ! ! o ! I
, | | Ad T ndic, | !
i Controlled i
Major - i | Centrifuge ! , ) Vernier !
S = |y | Reage ! . [ PRt .
|} RPM/Timer | , %1;‘5«3}‘ -==-~1, | Photometer —pm DAD /S
t i i | | Meter O.D. ! (Keyboard Entry)
! | ] ! !
{ ! | ! [
I i 1 ! 1
i ! i |
t
[ ! i \
] i | |
i
t ! 1 i |
! ! 1 ! \
I ! 1 | |
Support 1 1 | { .
Equip \ t | | N
! ! ! : !
t I i i |
! | | § i
i i i | i
I | ) I
i I i ! :
! ' i { i
! 1 ! |
i I i ' !
[ t
! i . 1
Signals I - : ) i
! | i i !
t i | | '
! [ § | 1
f [ ' . !
i t i ) i
Notes:
Keyboard Entry
5. Input Signal Characteristics (Electrical Analogue, | Diacrete Data Entry,} Logbook, Other ?):
Voltage- NA Waveform - NA
Frequency- NA
Critical Info In Signal- Spectrophotometric Meter Reading
6. Stimuli and Calibration Requirements: None
7. On-Board Output Characteristics:
Display- Procedures Playback Required~ TBD
Voltage- TBD Comparison Required fwith what)- Standard Curves
Accuracy- TBD Processing or Computations - NA ’
Resolution- TBD Telemetry - TBD
Repeatability- TBD Storage- NA
8. Ground Output Characteristica:
Real Time- TBD Delayed (Including Physical Returnj- TBD
Near Real Time- Readout Format- NA
8. Identify Advanced Evaluation Techni which May I Change in Processing: None
10. Support Requirements:
GFE- WMS . Thermal- TBD
Electrical- Centrifuge Spectrophotometer Other (Spacify)-
Pneumatic- TBD
11. Environmental Data Requirements: Moniter 1 X/ Hr.
pO pCO2 pH20 pN2 pTrace Temp rgh Other
12. Estimated Time to Perform Measurement:
13. Estimated Time to Set Up and Secure Measurement: 5 TBD
14. Estimated Measurement Frequency: )
76
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MEASUREMENT SPECIFICATION WO, lelete?

1. Measurement Name: Blood Measurement - Oxalated Placma

- 2. Purpose: To Determine Metabolic Changes in the Astronaut
3. Recommended Technigque: One Discrete Measurement Using the Spectrophotometric Technigue

4. Measurement FEquipment Block Dingram:

| Signal
| i t § ! | Utllization
; 1 i } l' !
i i i |
I ! ! X
I ! : ! '
: i ! ; ' !
; | i s o, .. ! 1
‘ . | i Adj. T Indic.]
; Major b Centrifuge | | [Controlied =7} 1 | Vernier l
; Equip Oxalate . b \ Tube with . . S morran ™ ‘ WS
‘ inge - P Reagent w| Temp, L—gmi Spectro- ¢ MS
: Syringe I | RPMW Timer | | photometer |—#= DAD S/5
; ' : Meter OID. " {Keyboard Entry)
i ! i
{ ! ! ]
i i
'§ i N i
E ! t !
n ; ;
] ! 1
| | h
I [,
Support I 1 :
Equip | i .
i
f | !
' X :
: ! ' i
] ! | |
1 i |
| 1 |
. i . |
1 i )
! i
| | N
Signals 1 1 |
! i !
[ f t
i i H
i i !
' i )
Notes:
l Keyboard Entry
5. Input Signal Characteristics (Electrical Analogue,|Discrete Data Entry,| Logbook, Other ?); -
Voltage~ NA Waveiorm - NA
Frequency-
Critical Info In Signal- - Spectroph ric Meter di
6. Stimuli and Calibration Requirements: None
7. On-Board Output Characteristics:
Display- Procedure Playback Required- TBD
Voltage- TBD Comparison Required (with what)~ Baseline
Accuracy- TBD Processing or Computations- NA
Resolution- Telemetry - Yes
- Repeatability- Storage-~ Yes
8. Ground Output Characteristics:
Real Time- 18D Delayed (Including Physical Return)~ X
Near Real Time~ Readout Format- NA
- 9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: None
10. Support Requirements:
- GFE- WMS Thermal- TBD
Electrical- Power and Light Other (Specify)-
Pneumatic- TBD
11. Environmental Data Requirements: At Periodic Intervals, e.g., 1 X Hr.
- pO pCO2 pHZO pN2 pTrace Temp gt Other
12, Estimated Time to Perform Measurement: )
13. Estimated Time to Set Up and Secure Measurement: 3 TBD
14. Estimated Measurement Frequency: ) s
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3.1.2 Urine Measurements
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MEASUREMFNT SPECIFICATION NO.

1. \feasurement Name: Urine Measurement - Accurate Urine Moss and Volume
- 2. Purpose: To Stuwdy Fluid Balance
3. Recommended Technique: Two discrete measurenients using USVMS and SMMD technique for physical determination
P
1. Moeasurement Equipment Block Diagram:
i { I ¢ [
t | ! : '
! ! i i
i
! J | I |
i ! '
) i \ i t
I f i t !
Major ! - ! !
Pq\iip : USVMS b =4 SMMD 4 {Keyboard Entry) DAD S:8 |
) | ! [ Storage and Sampler |
! i
! | | | :
| | i
| | 1 ! {
" I ¢ ! |
| I I ! !
1 | 1
i
! i ' ! X
: 1 t } |
| ! 1 | ;
! | i ! |
Support ' | H i 1
Equip | ! 1 i N
i } ! ! '
i 1 |
| I i t i
! i i < ! \
1 i ' i i
t | 1 | i
| ) t 1
. 1 ' 1 i :
f !
i : ! ! !
I 1 ' | 1
Signals | ; : X !
x i \ | !
P i } ) i
i ! ' | !
1 | i . 1
f 1 1 1 1
Notes:
Keyboard Entry
S. Input Signal Characteristics-(Electrical Analogue,|Discrete Data Entry,| Logbook, Other?): -
Voltage- NA avelorm NA
Frequency- NA
Critical Info In Signal- Mass and Volume
6. Stimuli and Calibration Requirements: None
7. On-Board Qutput Characteristics: ‘
. Display- TBD Playback Required- NA
Voltage- TBD Comparison Required (with what)- NA
Accuracy- TBD Processing or Computatiung - NA
Resolution- TBD Telemetry - NA
Repeatability- TBD Storage- NA
8, Ground Output Characteristics:
Real Time~ QTBD Delayed (Including Physical Return)- N/A
Near Real Time- | Readout Format- N/A
9. Identify Advanced Evaluation Techniques which May Impose Change in Processing:
16, Support Requirements:
- GFE- USVMS, SMAMD hermal- TBD
Electrical- TBD Other (Specify)-
Pneumatic~ TBD
11, Environmental Data Requirements: Monitor at periodic intervals, eg,, LX/Hr
- pO pCoO, pH, O eN pTrace Temp Vet Other
12, Estimated Time to Perform Meazurement:
13. Estimated Time to Set Up and Secure Measurement: ; TBD
t4. Estimated Measurement Frequency:

Signat
Utilization
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MEASUREMENT SPECIFICATIGN NO.

i

Measurement Name: Urine Measurement - Routine Urinalysis

2, Purpose; To determine in-isight change from Norm 27
3. Recommended Technique: Ten discrete measurements using freezing pt depression, color comparison, microscopic, i
turbidity, and calculation of sp. gr. from measurements of 3.1,2.1, .
4. Measurement Equipment Block Diagram:
. Signal
| ! ' ! ! Utilization
t ! t : i
\ smome - (Keyboard Entryt DAD §/S . :
i 1 : | i
! ! | ! !
| Reagent [ ! i
Major i bl (= WMS
p—nd 11y | ! !
Equip T ;’;’g;g“‘“ed . (Keyboard Entry) DAD /S . I
! ! I ) :
Urine ! : 1 t |
Sampler ! | |
i ' X X |
.| Spectro- 1 WMS ) ! 1
l j photometer -—’: (Keyhoard Er‘ltry) DAD $/§ : !
iy !
i | | ,
i ! ' i ;
! ; ] M ‘ wMS ] !
[ . Micro- h
—1.4- Centrifuge Slide ! i i
Support o B UE __ 1 scope br——» Logbook i )
Equip | 1[BPM T Timer ! i or | ,
. ; 1 DAD 3/S (Keyboard Entty), l
| { t '
{_' Filter L ! : |
— i
System }
i 1 ' } |
1 | ' |
i ' { !
! !
) | ' ] |
! I ! !
i | ! ' !
1 I ! \ '
Signals { ' : ) |
! ! [ i !
} ! i ! !
1 ! i | i
i ! i : i
1 ¥ ! i t
Notes:
Keyboard Entry
S. Input Signal Characteristics (Electrical Analogue, |Discrete Data Entry,{ Loghook, Other ?):
Voltage- N/A Vaveform N/A
Frequency- .
Critical Info In Signal- Freezing pt. - color comparison readings - turbidity reading - microscopic findings.
8, Stimull and Calibration Requirements: None
T. On-~Board Output Characteristics:
Display- Procedure Playback Required- TBD
Voltage- TBD Comparigon Required (with what}- Baseline and Color Charts
Accuracy- . Processing or Computations - N/A
Resolution~ TBD Telemetry- Yes
Repeatability- Storage- Yes
8. Ground Output Characteristics:
Real Time- TBD Delayed (Including Physical Return)~ X
Near Real Time- Readout Format- N/A
8. Identify Advanced Evaluation Techniques which May Impose Change in Processing: None
10, Support Requirements:
GFE- wMs Thermal- TBD
Electrical- Power and Light Other {Specify)-
Pneumatic~- TBD e
11. Environmental Data Requirements:At periodic intervals, e.g., 1X/HR
PO pCO2 pH,_)O pNz pTrace Temp ‘g Other
12, Estmated Time to Perform Measurement;
13. Estimated Time to Set Up and Secure Measurement: TBD
14, Estimated Measurement Frequency:
82




1. Measurement Name: Feces Messurement - Accurate Feces Wot Weight,
Purpcse: To Study Liguid Balance
3. Recommended Technique: Wet Weight By (GFE) SMMD
+. Measurement Equipment Biock Dixgram
Signal
| J ! ! } Utilization
' ! 1 ! ]
! ! t : !
t
] ! , ! :
! I , ! i
! ! i ) t
< H t
Major ! i i ! |
Equip t ) t ' !
! ! ! ! :
1 i
i if’e’::: L @rm 'pab s/ (Kevboard Entry) i
| Collection i SMMD f———3= | Sampling and Storagel }
i | mag [ t iSee 3.2.3) | t
i | }
| ' i 1 :
i ! 1 ! |
| i ' t .
! b i i |
Suppert | ' [ t i
Equip i ! ! i '
!
i | : } i’
! ) ; I |
t ) ] i ;
i i | I 1
I 1 H 1 |
i | t t |
1 ) t i )
! i ! !
i } i ¢ !
1 | ¥ . f
Signals ! \ : . 1
t | i i !
t ' | i X
' ! ' ) |
i i v . !
i i b 1 1
Notes:
Keyboard Entry
5. TIoput Signal Characteristics (Electrical Analogue, |Discrete Data Entry, | Loghook, Other 7): e
Voltage- Waveform NA
NA
Frequency-
Critical Info In Signal- Wet wt. of feces
8. Sttmuli and Calibration Requirements: None
7. On-Board Output Characteristics:
Display- Procedure Playback Required- N/A
Voltage- TBD Comparison Required (with what}- Baseline
Accuracy- Processing or Computatiuns - Wt. from chart in SMMD
Resolution- TBD Telemetry - Yes
Repeatability- Storage- Yes
8. Ground Output Characteristics:
Real Time- [ TBD Delayed (Including Physical Return)- X
Near Real Time- § Readout Format- N/A
9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: None
10, Support Requirements: Sample feces collection bag
GFE- SMMD Thermal- TBD
Electrical- TBD Cther (Specify)-
Pneumatic- TBD .
11. Environmental Data Requiremenis: At periodic intervals, e.g., I X/HR
pO, pCO2 pHQO pN2 pTrace Temp g Gther
12. Estmated Time to Perform Measurement: }
13. Estimated Time to Set Up and Secure Measurement: TBD
14, Estimated Measurement Frequency: s 83




SIEASUREMENT SPECIFICATION NO.__ 2 . .
1. DMeasurement Name: Accurate Food Intake -
2, Purpose: Determination of Caloric Intake
3. Recommended Technique:  Weigh food not consumed - store all food packages ia freezer - return to
earth for caloric analysis. -
4.  Measurement Equipment Block Diugram:
: Signal
| i | ! ! Utilization
1 1 t ; |
! : | . ]
! | !
! t I ! !
1 | . 1 i
| ' i ! |
Major { : { : I
Equip ! t { ' !
| 1 | | |
i i ! f t
Preweighed | Measured ! Post Ingestion (-+g= Storage i !
Dehydrated i N i . ¢ ' !
Food Volume ; Saved Residues| \
e axcs I { of water ) Weight SMMD = DADS/S X !
crag | ; | (Keyboard Entry) !
| , . i
| 1 { |
1 i i i )
i J l ! |
t ! i i |
Support | 1 i | ,
Equip i | .
i X |
! \ ! l ;
| ' 1 | x
i 1
! | ' ! :
! 1 i i |
! 1 ! ! } :
! ! ! f ) &
i | i | !
| ! !
1 )
3 b
i i - t
Signals | ; : | t
t ! b I ' B
! ! | | ! e
! 1 ¢ | t |
| i [ f i i
i I I r 1
Notes:
5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Loghook, Other )
Voltage- NA Waveform - NA
Frequency- NA
Critical Info In Signal- Mass of hydrated food residues
6, Stimuli and Calibration Requirements: None
7. On=-Board Output Characteristics:
Display- None Playback Required- NA
Voltage- TBD Comparison Re NA
Accuracy- TBD Processing or Computaticns - NA
Resolution- TBD Telemetry~ NA
Repeatability- TBD Storage- NA
8. Ground Output Characteristics:
Real Time- TBD Delayed (Including Physical Return)- NA . -
Near Real Time- TBD Readout Format- NA
9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: None
10, Support Requirements: L 4 é
GFE- TBD Thermal- TED %
Electrical- TBD Other (Specify)-

Pneumatic- TBD

11, Environmental Data Requirements: Monitor at periodic intervals, e.g., 1 X/Hr

PO pCO,, pH, O qu pTrace Temp gt Other

12, Estimated Time to Perform feasurement; E[BD
13. Estimated Time to Set Up and Secure Meagurement:  TBD

14, Estimated Measuremnent Frequency: TBHD
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MEASUREMENT SPRECIFICATION I‘?C‘tﬁ_i}'s
L. easurement Name: Accurate Fluld Intuke

% . 2. Purpose: To study liquid balance

tecommended Technique: Moaitor total fluid intake of zstronaut.

L. Measurement Equipment Bloek Diagranm:

- Signal
! ! ! ! . Utilization
! i ) ; 1
i i | |
i ! ] !
[ I ) ! !
| i \ [ t
| 1 i ! |
Major i ! i ; !
Equip ! : | . !
i ! | l l
[ i i ! t
1 H | f |
1 | | ' i
i 1 ) i \
- t t i |
| Liquids i ; )
{ Dispensed ! \ t !
t Through b—t—g DAL S/S . ) !
i Metering { | 1 !
i Device { (Keyboard Entry) | I :
Support 1 ! i ! [
Equip t i N
i | t
! X ' ! :
i | ) | X
! X , t X
I ) i | .
{ i i I |
! i ' i |
. i } ! I !
{ |
1 : | { 1
i | ! . i
Signals t | : ) '
t t ' i !
1 1 I ! t
t i 1 ] !
| 1 i f |
i 1 + 1 i
Notes:
N Reyboard Entry
. 5. Input Signal Characteristics (Electrical Analogue, | Discrete Data Entry,! |Logbook,| Other %): -
Voltage- NA WVaveform- NA
Frequency- NA
Critical Info In Signal-  Volume of liquid intake, time, etc.
l 6, Stimuli and Calibration Requirements: None
7. On-Board Qutput Characteristics:
Display- TBD * Playback Required- NA
Voltage- TBD Comparison Required (with what)- Baseline
Accuracy- TBD Processing or Computations -
. Resolution~- TBD Telemetry - Yes
Repeatability- TBD Swrage~ of information in loghook
3.  Ground Output Characteristics:
Real Time- TBD Delayed (Including Physical Return)- X
Near Real Time- TBD Readout Format~ NA
: 9. Identify Advanced Evaluation Techniques which May Impese Change in Processing: None
10. Support Requirements:
GFE- FMS Thermal- TBD
‘- Electrical- TBD Other (Specify)-
Preumatic- TBD
11, Environmental Data Requirements:  at periodic interva :.g., 1 X/Hr
G pCO, pH, O p.\'.) pTrace 1 g Other
- D— 2 o 27— Qe e — — —
12, Estimated Time to Perform Measurement: TBD
i3. Estimated Time to Set Up and Secure Measurement: TBD 85/ 86
L4, Estimated Measurement Frequency: TBD
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3.2 On-Board Sample Collection and Storage
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MEASUREMENT SPECIFICATION Ko, __ 3. 2.1

i, Sleasurement Name: Blood Sumpling
2. Purpose: To obtain blood samples for postiiight analysis
2, Recommended Techaique: Blood Samples iwith and without Anticoagulants)

4. Measurement Equipment Block Diagram:

Stgnal
J : i ' i Uttlization
' ! [
f [ } ! i
{ i Temp. Indic, | t \
- = = ™ = I
: : Freezer | ; f
v -20°¢C ; | !
s H N i
M i ¢
alor ! ! Centrifuge { Remove { | Temp. Indic. |
Equip ! t L] To P e 1
t ) Roamt Timer | 1 ;| Freezer
. | RPM| Timer \ Tubes ‘ _20°C \
i } i i t
| Tube ! .T emp- _I.Pd 2o ; !
Syringe Anticoagulant \ Freezer ! !
i ~209 ! ' !
) 20°C , |
i
| ! 4 i i
l i | i |
1 : i ! |
t . i
Support 1 ! i : :
Equip ' ! ! i '
i : t 1 1
1 l
| ] ; ! |
f | | i )
i | I 1 ;
| 1 1 }
i 0 ' ] :
] 1 ' i { )
I | t i
i ; ! , !
i | 1 \ i
Signals | ; : | !
! t t ! !
! ! | 1 X
| ! ! | !
t 1 [ ' !
) t i r 1
' Notes: Entry in DAD S/S or log re time and fact of sampling.
5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Loghook, Other ?): -
Voltage~ NA Waveform NA
Frequency- NA
Critical Info In Signal- NA
8. Stimuli and Calibration Requirements: None
7. On-Board Output Characteristica; TBD
Display- Playback Required-
Voltage~ Comparison Required (with what)~
Accuracy- Processing or Computations -
- Resolution~ Telemetry
Repeatability- Storage-
8, Ground Output Characteristics: TBD
Real Time~ Delayed (Including Physical Return)~
Near Real Time- Readout Format-
- 9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: None
A4 10, Support Requirements:
GFE- TBD Thermal- TBD
Electrical- Centrifuge, Freezer Other (Specify)-
Preumatic- None
b 11, Favironmental Data Requirements: Monitor at periodic intervals, eg., IX/Hr
I o, pC02 pHZO pN2 pTrace Temp rgn Other
12. Estimated Time to Perform \Measurement; TBD
13. Estimated Time to Set Up and Secure Measurement: TBD
E 14. Estimated Measurement Frequency: TBD 39




MEASUREMENT SPECIFICATION NO. _ 3. .

1. Measurement Name: Urine Sampling
2. Purpose: To obtain samples for postflight analvsis,
3. Recommended Technique: Store samples in -20° Freezer.
4. Measurement Equipment Block Disgram:
| t | ! i
1 ! t ! !
| i { : 1
i I ! ' !
I ! I
| i ' i i
! Temp. Indic.|{ ! ] : !
Afa i . —— = = 1
Mayf)r Urine | ol Freezer , | ; X
Equip Sampler i _20¢ ; i ' i
! ! i :
! 1 | 1 !
! ! | i !
' 1 ) : I
i l t |
|
| 1 1 ! i
! ! } |
| | 1 H ;
i ! | ] |
! ! [ 1 :
i ! i | |
Support i 1 } ) ;
Equip ! ; f ' !
t i t i {
i i }
! ) , i |
{ i
I I
' | . i "
i t ! I
!
i i ' i |
i ] 1 I |
! ! ! !
! | !
1 .
1 ! :
: )
Signals | ) ! f !
! ! !
| [ i
l ' | ] t
[ ) ' | |
i ' t ' }
t 1 1 1 1
Notes: Requires DAD S/S entry of time and fact of sampling.
§. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other 2):
Voltage- NA Waveform - NA
Frequency- NA
Critical Info In Signal- NA
6, Stimuli and Calibration Requirements: NA
7. On-Board Output Characteristics:
Display- TBD Playback Required- NA
Voltage- TBD Comparison Required (with what)- NA
Accuracy- TBD Processing or Computations - NA
Resolution- TBD Telemetry - NA
- Repeatability- TBD Storage- Of Urine Samples
8. Ground Output Characteristics:
Real Time- TBD Delayed (Including Physical Return)-
Near Real Time- TBD Readout Format- NA and Logbook
8. Identify Advanced Evaluation Techniques which May Impose Change in Processing: None
10. Support Requirements:
GFE- USVMS Thermal- TBD
Electrical- TBD Other (Specify)-
Pneumatic- TBD
11. Environmental Data Requirements: At periodic intervais, e.g., IX/Hr
pO_ Yes pC02 Yes DHZO Yes pNz Yes pTrace Ves Tamp Yes rgt YOS Other
12, Estimated Time to Perform Sampling:
13. Estimated Time to Set Up and Secure Sampling: TBD |
14, Estimated Measurement Frequency:
90
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MEASUREMENT 8PECTFICATION No, 3. 2.3

- L. Measurement Name: Feces Sampling

Purpcse; Return of dry stool for postilight mineral analysis, and viral determination.

Y. Recommended Technique: Dry Sample - dehydrated and store in -200C Freezer.
Viral Determination - Flash freeze and store in -70°C Freezer.
4. Measurement Equipment Block Diagram:

Signat
! ! ! ! ! Utilization
! ! 1 : t
i i i ]
1 i I !
i | ! ! i
| S S L |
! !
Major | { : ] | : 1
Equip i | H Flash l‘ Temp. Indic. | , |
S ———
| Freezer o , I
i | {Cryogenic) | _700C | 1
) ) i \ |
| Feces ! i : i
| Collection : ! i !
| Bag | : | !
| ! !
1.3 i
! ©ee 3.1.3) { ! Temp. Indic. | !
) ! fre —m e e mend t
t T Lyophilizer Freezer i 1
! | _on9,
Support ) f ; 207¢ : :
Equip | : | | '
¢ '
[ . , c |
1 ) \ I |
! i | i h
i ' 1 t )
I { [ i
i i ' t :
¢ i | 1 i i
[
: ' x ! '
{ )
t '
1 f X 1
Signals 1 \ . \ ¢
' t v i !
! [ N i !
) I ' | i
1 1 i ' ]
b i t ' '
Motes: 1. Requires DAD S/S or log entry of fact and time of sampling.
2. Alternates: Flash Freezer prefered, otherwise normal freezing.
3, Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other ?): -
Voltage- NA Waveform NA
Frequency- NA
Critical Info In Signal- NA
8. Stimuli and Calibration Requirements: None
7. On-Board Output Characteristics:
Digplay- Procedure Playback Required- NA
. Voltage- TBD Comparison Required (with what}- NA
Accuracy- TBD Processing or Computations - NA
Resolution- TBD Telemetry- NA
Repeatability- TBD Storage- of dry feces samples
8. Ground Output Characteristics:
Real Time- TBD Delayed (Including Physical Return)=  Phy. return of
Near Real Time~ TBD Readout Format- samples and Logbook
9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: None
- 10. Support Requirements:
GFE~- Feces Collection Bag Thermal- TBD
Electrical- Power Uther (Specify)-
Puoeumatic~ for Lyophilizer if used
-
11. Environmental Data Requirements: at periodic intervals, e.g., IX/Hr
pO_Yes pCOzYes pHZO Yes p}w‘z Yes pTraceYes Temp _Yes "g’ Yes QOther
12, Estimated Time to Perform Measurement; 1BD
13, Estimated Time to Set Up and Secure Measurement: TBD
91

14, Estimated Measurement Frequency: TRD




MEASUREMENT SPECIFICATION KO, 3.
1., Measurement Name; Microfiora Sampling
2. Purpese: To determine the mwodifications occuring in the microflora through the flight mission.
3. Recommended Technique: Preliminary culturing followed by +1°C refrigerator storage for bacteria.
Flash freezing and -70°C storage for virus samples.
4. Measurement Equipment Block Di:
Signal
| ! ) i [ Utilization
! t i ; I
' i i 1 .
t i I i
! ] , ! !
i I X i !
| ! ] ! {
. ' : t '
"mj?r 1 ! Temp. Indic. i Temp. Tadie ¢ i
Equip ; , S —d e e i
y pry I T “37°C T Refrigerator i
Environmental { Incubator +4PC {
Samples - X ! ! )
i : i
; . ¢
Body i ‘ Preparcd : .
Samples i Petri Dishes [ | |
! Or Culture . ¢ !
| i | Tubes , ; '
| } : !
i ! i ! i
‘ | ' i | ;
i Temp. Indic. i )
Support ! Freezer L 1
Equip o i )
[ L !
H i 1
. | Re-entry for i
Note 1 ; Noez Lo L | Postlight i
| [ ) { Analysis t
) 1 ! H :
t 3 i i i
\ )
], 1 i ' i
: | : f !
Signals i i i X
. X ! X '
| ; , !
! t
i ] ' | !
1 i ' N i
1 1 ) v t
Notes: 1 Requires entry in log or DAD 8/ re fact of, and time of sampling.
: 2. Alternata: Flash ireezer preferred: otherwise normal freezing.
S. Input Signal Characterigtics (Electrical Analogue, Discrete Data Entry, Logbook, Other ?):
Valtage- NA Waveform NA
Frequency- NA
Critical Info In Signal- NA
6. Stimuli and Calibration Requirements: NA
7. On-Board Output Characteristics:
Display- Procedure Playback Required- NA
Voltage- TBD Comparison Required (with what)- NA
Accuracy- TBD Processing or Computations - NA
Resgolution- TBD Telemetry - NA
Repeatability- TBD Storage~ Cultures
8. Ground Output Characteristics:
Real Time- TBD Delayed (Tncluding Physical Return)~ Samples i
Near Real Time- TBD Readout Format- NA
9. [Identify Advanced Evaluation Techniques which May Impose Change in Processing: None
10, Support Requirements: R
GFE- Lyophilizer Thermal- TBD
Electrical- Freezer, Refrigerator Other (Specify)-

Prneumatic- TBD

11, Environmental Data Requirements: Monitor

PO, Yes pCO,) Yes pHOO Yes pNo Yes pTrace Yes Temp Yes rgt Yes Other
12, Estimated Time to Perform Sampling:  TRD
13. Estimated Time to Set Up and Secure Sampling: TBD

14, Estimated Measurement Frequency: TBD




MEASUREMENT §PECIFICATION NO, |

1. \leasurement Name: Sweat Sumpling

2. Purpeser  To determine minar naivsis (Postilizht)
3. Recommended Technigue:  Freeze dry and store in -209C Freezer.

L Measurement Equipment Block Diagvam:
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Notes: Requires entry {Log or DAD $/8) of time and fact of sampling.
g 5. Input Signal Characteristics (Electrical Arvalogue, Discrete Data Entry, Loghaok, Other 2): -
Voltage- NA Waveform
Frequency- NA
Critical Info In Signal- NA
i 6. Stimuli and Calibration Requirements:  Heat when using sweat collection bag,
7. On-Board Output Characteristics:
Display- Procedure Playback Required- NA
Voltage- TBD Comparison Required (with what)- NA
Accuracy- TBD Processing or Computationg -~ NA
Resolution- TBD Telemetry ~ NA
Repeatability- TBD Storage- of freeze dry mineral from sweat
8.  Ground Output Characteristics:
Real Time- TBD Delayed (including Physical Return)- Phy. return of sweat

Near Real Time- TBD Readout Format- mineral sample

9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: None

10. Support Requirements:
i ' GFE- Underware, clothes washer, shower (Meas, Hzo) Thermal- For stimulus when using sweat collection bars
? Electrical- Power Other (Specify)~
; . Pneumatic~ Lyophilizer

11. Environmental Data Requirements: at periodic intervals, e.g., I1N/Hr
g

pO_ Yes p(_‘OO Yes pH, O _Yes pN, Yes pTrace Yes Temp Yes ° Yes Other

12, Estimated Time te Perform Measurement; TBD

13. Estimated Time to Set Up and Secure Measurement: TBD

t4. Estimated Measurement Frequency: TBD 93194




